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DETOUR TRANSITIONS IN THE INTERNAL BREMSSTRAHLUNG SPECTRUM OF 


D. G. S. NARAYANA, K. NARASIMHA MURTY and V. V. V. SUBRAHMANYAM 
Laboratories for Nuclear Research, Andhra University, Visakhapatnam 530 003, India 

Abstract 

The IB spectrum from is measured in the energy region from 100-1250 keV by using a 
mrhichannel Nal (Tl) scintillation spectrometer with a standard geometrical arrangement. After 
effecting all the necessary corrections, the spectral shape, the total yields of intensity and of energy of 
IB are determined and compared with the corresponding theoretical (detour and direct) values of 
Ford and Martin in the energy region investigated. The present experimental results are in 
excess over the direct theory in the entire energy region investigated while they aimos( ^oircide 
with the detour theory in tne energy region from 200to600keV. Again below 200keV and above 
650 keV, the experimental results aie deviating positively from even this detour theory. Above 
650 keV the divergence between experiment and theory is found to increase with increasing energy. 


I. Introduction 

^HE survey of Perssont in the field of IB reveals 
that there is a lack of agreement between 
theory and experiment in the majority of cases so* 
far studied. The situation seems to be still worse 
for the case of forbidden beta decaying isotopes; 
always the experiment is exceeding the theory, the 
excess being higher the greater the photon energy. 
Several theories-" of IB were developed and all 
of these earlier theories were found to be inade¬ 
quate to explain the observed large experimental 
IB excess over theory. Of late, we find in the 
literature, attempts being made to explain the 
obseiwed expeidmental IB excess over theory in 
terms of the so-called detour transitionsii"^^. • 
Detour transitions are those in which the parent 
nucleus undergoes a virtual beta transition to a 
level of higher energy in the daughter nUicleus 
which then decays to the ground state with emission 
of gamma radiation or vice versa. In these detour 
transitions the nucleus rather than the electrons 
radiate the photons unlike in direct transitions in 
which the photon is emitted by the outgoing (beta 
particle) electrons. Since the energy is not con¬ 
served in the intermediate state, the gamma spectrum 
is continuous. Ford and Martinis developed in 
detail, the theory of IB, taking into account the so- 
called detour transitions for the case of unique 
first forbidden beta decay. 

To find out the importance of the detour transi¬ 
tions which are expected to be significant in for¬ 
bidden beta decays, the investigation of IB from 
!>'Y was undertaken, since in this particular case, 
the earlier measurementsi’^"-*^ indicated a large 
discrepancy between theory andi experiment. 
Further, in this case no attempts have so far been 
made to calculate in detail the detour effect and 
ascertain whether or not, it can account for the 
observed experimental excess over KUB theory. 


II. Experimental Details 

The isotope- J^^Y was obtained from the Bhabha 
Atomic Research Centre, Trombay, India, as carrier 
free solution with the least possible amounts of 
solids in it. In this isotope, it was found that 
there is a weak (0*3%) beta transition of energy 
0-33 MeV which is followed by a gamma ray of 
energy of T2 MeV. Except for this gamma line, the 
source was found to be free from any other mono- 
energetic gamma rays or beta impurities when 
tested with a Ge (Li) detector (having a FWHM 
of 3-7 keV for 662 keV gamma rays from I'^'^Ba) 
and anthracene crystal. 

The preparation of IB sources, the measurement, 
the method of analysis and the evaluation of 
various errors in the measurement as well as in 
the calculation of various correction factors were 
the same as those found in our earlier publication-^^ 
except for the following improvements and 
differences. 

To eliminate the air disturbances in the low 
energy region, the column between the detector and 
the source was evacuated and maintained at a 
pressure of 1 mm of mercury. Secondly, the single 
channel analyser employed in the earlier study was 
replaced by a 512 channel analyser of ND 1100 
system along with a non-overloading amplifier of 
type PA 563 which facilitated collection of larger 
counts resulting in better statistical accuracy. 

The overall error in the present investigation 
was estimated as the r.m.s. value of the different 
possible errors in the measurement of IB as well as 
in the calculation of various correction factors. 
The total r.m.s. error thus arrived at is of the order 
of 7% at 1000 keV and also it was found that 
this error decreases with decreasing energy being 
6-08% at 700 keV and 2-74% at 200 keV. 
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III. Results and Conclusions 

The theoretical IB distributions (as probability 
for bremsstrahlung per me- energy interval per beta 
disintegratipn) for both the direct and detour 
transitions were calculated using the theory of 
Ford and Martini-^. After effecting all the necessary 
corrections the final experimental distributions 
were all obtained as number of photons per mc- 
energy interval per beta disintegration. 

i'ly is an unique first forbidden beta decaying 
isotope having an end point energy of 1545 keV 
and a half-life of 58-5 days. In this case, the 
comparison between the present experimental 
results of IB and the corresponding theoretical 
distributions in the region from 100 keV to 1250 
keV is shown in Fig. 1 . From this figure it is seen 
that the present experimental results are almost 
coinciding with the detour corrected theory due to 
Ford and Martini-* from 200 to 650 keV, the 
experiment is deviating positively from even the 
detour theory. The experimental excess over detour 
theory at 800 keV is 15% and at 900 keV is 120%. 



Pig. 1. Internal bremsstrahlung Intensity 

Spectrum, O Experimental data with different 
source strengths # ranging from 50 to 150 micro 
Curies. 

Abscissa —Photon energy in keV. 

Ordinate—Photons per me- per beta disintegration. 


Current 
Science 

The IB from this isotope was Hardly studied 
previously. Even in the relatively few earlier 
investigations available for this case, the contribu¬ 
tion of detour transitions to IB was not considered. 
In the first measurement due to Bolgiano et 
which was confined only to a very small energy 
region from 20 to 150 keV, there was good agree¬ 
ment between experiment and theory (KUB). 
Subsequently^ two more measuremehtsi '^’'-0 were 
made of IB from the same isotope which covered 
the high energy as well, upto 1000 keV. These 
two later studies, namely, the differential measure¬ 
ments of IB due to Persson^" at large angles between 
the emitted electrons and the accompanying IH 
photon as well as the integral (single counter) 
measurements of Narasimha Murty et al.-^ represent 
similar trends of the experimental results of IB 
with respect to Coulomb corrected KUB theory, in 
the sense that in both of them, there was experi¬ 
mental excess over theory throughout the investiga¬ 
ted energy region from 100 to 1000 keV, the experi¬ 
mental excess over theory increasing with increasing 
photon energy. 

When the present results are compared with tho.vc 
of Persson and of Narasimha Murty et al., it i- 
seen that the present experimental values are also 
having similar behaviour in respect of deviating 
from the direct theory throughout the investigated 
energy region. But, the extra finding that can be 
claimed in the present study is the successful 
applicability of the detour theory in the photon 
energy region from 100 to 650 keV as can be seen 
from Fig. 1. 

An attempt to improve the agreement between 
the theory and experiment even at high energies, 
by assuming the amplitudes of detour matrix 
elements to be twice or thrice as large as the direct 
matrix elements instead of equal magnitude, was also 
made in the present investigation and found to be 
unsuccessful since such an assumption resulted in 
increasing the detour contribution to a greater 
extent, once again, only at the middle energy region 

In Fig. 1., the small vertical lines over each experi¬ 
mental point are a measure of the total r.m.s. 
value of the error involved in the experimental 
measurements at that energy. For the experimental 
points for which no limits of error are given, it i- 
implied that the limits lie within the symbols. The 
total yields of intensity and of energy of IB from 
this isotope in the investigated energy region of 
100 to 1250 keV is determined to be 3-809 X 10'*" 
(2-569 X 10-3; 2-994 x 10-3) and 2-146 X 
(1-395 X 10-3; 1.741 ^ i0"3) respectively. The 
values in the brackets represent the corresponding 
quantities for direct and detour theories respectively 
for the same energy region. 
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Finally, it is concluded that throughout the 
investigated energy region, the experimental results 
are deviating positively from the direct theory andi 
this positive deviation is found to be increasing 
with increasing energy. But the detour theory is 
found to be successful in explaining the experimental 
excess over the theory only in Ae middle energy 
region. It is therefore desirable to develop new 
theories by taking into account new eifects if there 
are any, which were ignored in the existing theories 
and which are likely to augment the IB intensities 
especially at high photon energies. 
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EXPLOSIVE PHASE TRANSFORMATION IN Sm^.s Tbo.a S 
V. SHUBHA AND T. G. RAMESH 

Materials Science Division, National Aeronautical Laboratory, Bangalore 560 017 


117E recently reported the thermo-power study of 
the isostructural electronic pha.se transition in 
SmS which occurs around 6-5 Kbar pressure^. The 
semiconductor to metal transition manifests itself 
as a dramatic drop in thermo-power (Q) followed 
by a change of sign. After the phase transition, 
Q increases anomalously over a narrow pressure 
range. It is well known that the high pressure 
phase of SmS is in a mixed valance or inter- 
configurational lluctuation state- (ICF). Further 
the effect of pressure can, be simulated by substitu¬ 
ting smaller trivalent ions like Tb'^+, Gd^^, 
etc., for the larger divalent Sm ions in the SmS 
lattice'^’L Thus the critically doped and ‘Chemically 
collapsed’ systems like Sm^^.^ Tb^.o S, Sm^.g^ 
Gd<>.T^(. S, etc., exhibit properties which are 
similar to the high pressure phase (metallic phase) 
of SmS. 

In this communication we report some new data 
on. the thermoelectric behaviour of the chemically 
collapsed Sm^.^Tb^.^S system in the temperature 
range — 200° C to -f 200° C. Further this study 
gives evidence that the black phase obtained after 
the explosive phase transformations’^ at — 170° C 
(B'-Phase) is qidte distinct from the normal black 
phase (B-phase). 


Figure 1 gives the temperature-concentration 
diagram-^ of a typically doped material like Smj_^ 
Gd^S. For concentrations less than the critical 
value the material will be in the B-Phase (FCC) 
which is the normal semiconducting phase. For 
concentrations greater than a critical value and for 
temperatures above 100° K, the black phase under¬ 
goes an isostructural first order phase transforma¬ 
tion to a metallic phase (M). This metallic phase 
on cooling undergoes an explosive phase transforma¬ 
tion to "the B-phase, near liquid nitrogen tempera¬ 
ture. There is evidence to indicate that this is 
also an isostructural transformation^. As mentioned 
earlier this study clearly shows that B and B' are 
electronically distinct phases. 

Figure 2 presents the variation of Q with 
temperature ranging from — 200° C to 4 - 200° C 
for SmQ.gTb^joS. The most notable feature is 
the change of sign of Q at lower temperatures 
followed by very large increase in its magnitude 
(Q'^—40 /^v/° C at — 150°C). The explosive 
phase transformation from the metallic to the B'- 
phase is seen by the large discontinuity in "Q 
occurring near — 170° C. The sign of Q is 
positive in the B'-phaae. From our earlier 
studiesi, we note that Q is’ negative in the B-phase 
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Fig. 1. Phase diagram of Snii-.* Gd^, S system. 
B—Normal semiconducting phase ; M—Metallic 
phase; —New black phase after the explosive 

phase transformation. 

which suggests that the electronic structures of 
the B and B' phases are different. The decrease 
of Q at higher tempetatures leading to a change 
of sign around 200° C is associated with the 
continuous phase transformation from the metallic 
to the - B-phase. 

Figure 3 gives the pressure dependence of Q 
in Smj 3 ,gThQoS and in the metallic phase of 
SmS. It may be noted that over a narrow pressure 
range, the thermo-power increases anomalously in 
both these systems and their remarkably identical 
behaviour is indicative of the close similarity 
in their electronic structure. 

The anomalous temperature and pressure depen¬ 
dence of Q in these 4/ substances can he qualita¬ 
tively understood on the basis of the Hirst ModeP 
according to which the 4f band with a high density 
of states lies at the Fermi level. The central result 
of Hirst’s model is that the Samarium ions in the 
high pressure phase of SmS or in the chemically 
collapsed SmQ g TbQ o S are rapidly undergoing 
inter-configurational fluctuations between the iso 
energetic 4f^5d^ and 4f^5d' states. For temperatures 
<< A, where A represents the width of the 4/ 
res'Onance, the ions would be in a well defined 
configuration and when CT » A, the ionic 
configuration will be rapidly varying leading to the 



Fig. 2. Explosive phase tran^itfon in Sma.. 
Tbo.sS. The discontinuity in Q near —170''( 
corresponds to the M~B' phase tr^n formation. 


phenomenon of ‘mixed valence’. Also the. appliCii- 
t!on of pressure will move the Fermi level awa\ 
from the centre of 4/ resonance which again wii 
lead to a continuous change in the fractional valence. 
The amount of fractional valence can thus b. 
varied continuously by the application of pressure 
or temperature. 

It is well known that the thermo-power of .i 
meitajl depends on the energy derivative of the 
relaxation time (r) and the density of states at 
the Fermi level. The anomalous increase of thermo¬ 
power with decrease of temperature (Fig. 21 
suggests that is positive, (which makes a 

negative contribution to thermopower) and it* 
magnitude increases with decrease of temperature. 
S’nce the concentration of electrons possessing 
character, which effectively carry the current 
decreases with decrease of temperature the magnitude 
of Q would become large at lower temperatures, 
The decrease in Q at higher temperatures (0° C 
to 200° C) can be correlated with the continuous 
change of valence of Samarium ions towards the 
divalent state. 

The . anomalous pressure behaviour (Fig. 3) 
can be explained if pne assumes that with 
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Fig. 3 . Q versus P graph in Snio-s Tbo.o S and 
in the high pressure phase of SmS. 


increase of pressure the Fermi level probes the 
region of density of states lying below the centre 
of 4/ resonance. This gives rise to [drlclE]^,^ 
becoming negative with pressure leading to large 
positive values of Q. it is of interest to study 
the low temperature behaviour of the high pressure 
phase of SmS and experiments in this direction are 
in progress in our laboratory. 
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Abstract 

Relative intensities of high energy single and double plasmon satellites in the .Be Auger 
spectrum have been calculated as 0-0058 and 0-0061 respectively. The calculated values agree 
fairly well with the corresponding experimental values 0-0053 and 0-0047 ol Jenkins e( al. 


S HMIDT^, Stemmaruis and Neddermeyer and 
Wiech^ have shown theoretically that the involve¬ 
ment of plasmon in the emission of high energy 
satellites is possible. Evidence for the existence of 
high energy plasmon saitellities have been shown by 
several workers'*"^. Recently Jenkins ef. al.'^ have 
observed two high energy satellites at energy distances 
of 18 eV and 38 eV from the main Be (KVV) Auger 
peak on the high energy side. They have assigned the 
first satellite (KVV -f tw^) as due to single plasmon 
energy gain by the Auger electron, while the second 
satellite at 38 eV has been assigned [(K )2 W] as 
due to double ionization. The last assignment is 
based on the rough approximation which Jenkins and 
ZehnerS have made for the ionization energy of the 


second K-electron of Be. Recent calculations by 
Hayasii<\ assuming double ionization, place the main 
band-high energy satellite separation at 34-07 eV 
for Be. This value docs not agree with the experi¬ 
mental value of cither Jenkins et. al.'^ (38 eV) or 
of Haya.si^i (37-6 eV). In fact the experimental 
values of both the workers are in excellent agree¬ 
ment with the double plasmon energy (2 = 

(38 eV). Thus on the basis of energy considera¬ 
tion the high energy satellite at 38 eV can be 
assigned as due to double plasmon energy gain, 
rather than the double ionization process. 

Jenkins and Zehner^ have also observed two low 
energy satellites at 18 eV and 38 eV to which they 
c/l'aim respectively as due to single and doubly 




5 High Energy Single & Double Plasmon 

plasmon creation by the Auger electrons That 
the existence of plasmons up to severa orders m 
Be is possiblei2 It is also possible that on decay, 
plasmons can give their energy to 
living rise to high energy plasmon satelhties up 
to several orders. Thus the satellites at 18 eV and 
38 eV on the high energy side of mam ^^ger Pe^ 
ntay be respectively due to single and double 
plasmon energy gain process. The first satfU’te a 
18 eV has already been assigned by Jenkins and 
ZehnerS as due to single plasmon energy gam 
process. The second satellite at 38 eV, on th 
basis of energy consideration can be assumed as 
due to plasmon energy gain process. 

A further check to the double plasmon energy 
gain process is the calculation of the relative 
intensity of this satellite with respect to the main 
peak. Following Langreth^s-i^ the relative intensity 
of the double plasmon satellite can be given as: 


Y is a dimensionless parameter and is given^s by: 
‘ ^ (3) 

V S / 

From equation (1) the calculated value for i is 
0*0061 which is in close agreement with the experi¬ 
mental value 0*0047 of Jenkins^® {see Table I). 


Satellites in tse 

The calculated value of i trom equation (4) 
0-0058 which is in fair agreement with the c\p<- ' 
mental value (0*0053) of Jcnkinsi‘‘ (.sre Table I 
The relative intensities of both satellites, f.r., 
energy distances cf hnp 3 /nr<0 0058 . 

0*0061) which are approximately of the same 0 ^... 
of magnitude, satisfy the general charactcnstic t 
the plasmon involvement. O his again strength! ■ 
our argument. Thus we can saicly say that t ■ 
the satellites on the high energy side ot the ngt ' 
Auger peak of Be spectrum arc due to pla.^-n^ 
energy gain process and they 

tively the following assignment (KVV i a 

(KVV -f- 2/iH’p). 
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Thus the satellite at 38 eV on the high energy side 
of the main Auger peak KW may be due to double 
plasmon energy gain process rather than double 
ionization process and thus can safely be given the 
following assignment (KVY -f 2%w^). 
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MAGNETIC SUSCEPTIBILITY OF COBALTIC COMPLEXES 
S. S. DODWAD AND M. G. DATAR 

Physical Chemistry Department, Institute of Science, 15 Madame Cama Road, Bombay 400 032, India 


Abstract 

Cobaltic complexes of the type [Coen..(R) Cl] Clj where ‘ R ’ is an aliphatic or arontatic annnc 
were prepared in a chemically pure state and their magnetic susceptibilities were measured by Guoy 
method. All complexes were found to be diamagnetic. The susceptibility values were compared witti 
their experimentally computed values assuming strict additivity. The deviations from additivity have 
been explained on the basis of Van-V leek’s equiuicn. 


Experimental 

OBALTIC complexes of the type [Coeno(R)Cl]CU 
where ‘R’ is an aliphatic or aromatic amine 
were prepared in a pure state by following the 
method suggested by john C. Bailer Jr. and L. B. 
Clappi. The starting material namely trlans-di- 
chloro-diethylenediamine-cobaltic chloride was also 
prepared in the laboratory as described by Furne- 
lius-. Cobalt chloride was of B.D.H. ‘Analar’ 
grade. The organic bases were of A.R. quality and 
they were further purified by conventional methods. 
Their purity was checked by their physical constants. 


The purity of the complexes was ascertained by 
analysing them for nitrogen and chloride contents. 
Magnetic susceptibilities of these complexes and 
their components were measured on a modified form 
of Guoy*^ balance described by Prasad and co- 
workers‘‘. All the complexes were found to be 
diamagnetic. The results of these measurements 
are given in Table I in which x and x„, denote 
respectively the specific and molar susceptibilities 
c.xpressed in —1 X 10"^* e.g.s. units. 

Assuming strict additivity the molar magnetic 
susceptibilities of these complexes were computed 


Table 1 


Complex- 
Sr. ing 

No. ligand 

Formula of the 
complex 

Cclour 
of the - 
complex 
(Tin e of 
reaction) 

Elemental Analysis 

Nitre- Chlo- 
gen ride 

Calc, Calc. 

VFound) (Found) 

Mole¬ 
cular 
weight 
of the 
omplex 

X 


(Com¬ 

puted) 

, Xp • • • 

1. Dicyan- 
diamide 

[Coen.. 

(C 2 H 4 N 4 ) Cl] Cl., 

Bright- 
red 
(2 hr) 

— 

28-81 

(29-05) 

369-72 

0-234 

86-32 

218-05 

131-73 

2. Pyridine 

[Coena 

(C^HgN) Cll CloHaO 

Bright 

crimson 

red 

(0-5 hr) 


27- 84 

(27-31) 

382- 74 

0- 184 

70-50 

223-74 

153-2-1 

3. Ortho- 
phenetidine 

[Coeu..(C„H 4 NH. 
OC.Hs) Cl] CL 

Pale-i ed 
(24 hr) 

16-57 

(15-90' 

25-21 
(24- 80) 

422-40 

0-269 

113-4 

267-10 

151-70 

4. Meta- 
toluidine 

[CoenofCuH^NH.,- 
C 3 ) CHI] ClaHaO 

Pale- 
crimson 
(0-5 hi) 

17-05 

(16-70) 

27' 14 

(27-50) 

392-40 

0-212 

82-99 

249-13 

166- 14 

5. Meta-chloro- 
aniline 

[Coen..(C«H 4 NHa- 
Cl) Cl] Cl, 

Crimson 

•ed 

(24 hr) 

16-80 

(15-90) 

34-37 

(34-43) 

413-21 

0- 196 

81-00 

252'12 

171-12 

6 . Paraanisidine [Coen.AC«H 4 NH 2 - Dirty 

OCH,)Cl] C) 2 .H ..0 pink 

(0*5 hr) 

16-41 

(15-90) 

24- 94 

(24-30) 

426- -40 

0 - 161 

68-77 

255-17 

186-40 

7. Ortho-chloro' 
aniline 

-[Coena(C«H 4 .NH.>. 
Cl) Cl] Cla 

Purple 
(24 hr) 

16-80 

(16-50) 

34-37 

(34-50) 

413-21 

0-108 

44-63 

2d3-02 

208*39 

8 . Meta- 
anisidine 

[Coen, (C«H 4 . 

0CH3^ Cl] Cl., 

Pink red 
(0*25 hr) 

I 6 -. 4 I 

(15-80) 

24- 94 
(24-85) 

426-40 

0 - 108 

46-03 

254-56 

208-53 

9. Meta- 
Phenetidire 

[Coer.iCsHj.NH,- 
OCaHs) Cl] CI 2 

P’nK; red 
(24 hr) 

16-57 

(16-00 

25-21 

(25-50) 

422-40 

0-130 

54-94 

266-42 

211-48 

10. Benzidine 
dine 

[Coen., (C^HsNHa- 
CfiHsNH,) Cl] Cl, 

Dirty 
vilolel 
(0-25 hr) 

11-92 

(12-00) 

22-67 

(21-91) 

469-87 

0-160 

75-21 

290-12 

214-91 


* Molecular weights of the complex were determined ebullioscopically. 
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(2X^) by adding experimentally observed values 
of the susceptibilities of their components. The 
deviations in the observed and the computed values 
are shown in the last column of the same table. 

Discussion of the Results 

It is evident from the results that ‘the molar 
magnetic susceptibilities of the complexes are all 
dimagnetic. It is, therefore, concluded that all of 
them are spin paired complexes of trivalent cobalt. 
Further it is seen that the observed values of molar 
susceptibilities of these complexes are much lower 
in magnitude than their computed values. Guoy 
method gives results up to 1% accuracy. These 
deviations are therefore outside the limits of experi¬ 
mental error and are, therefore, significant. 

According to Van-Vleck^, the molar susceptibility 
of a polyatomic molecule in U state may be written 
as -h Xp, where represents the 

dimagnetic term which is a function of all the 
electronic orbits in the molecule and x represents 
second order paramagnetic term independent of 
temperature which arises on account of mixing of 
the ground and excited states of electrons in the 
molecule. Since the nature of the various ligands 
complexing with the cobalt ion do not differ much, 
the contribution of term to the x,„ value of 


r Curtem 
L Science 

the complex is not likely to be affected considerably^ 
Therefore it may be concluded that there is a sub¬ 
stantial contribution of the temperature independent 
paramagnetism due to cobalt atom in all the>e 
complexes. The difference — X.„.) = Xpi 

thus gives the residual paramagnetism. The values 
thus calculated are given in the last column oi 
Table I. Since all the complexes studied in thi'^ 
investigation are of the type [CocHof R) Clj CU 
where ‘R’ is an aliphatic or aromatic amine, com¬ 
parison of these values would be possible. 
Examination of these results show that these values 
vary with the nature of the ligand ‘R’. I he data 
indicate that x^, values decrease in the tollowing 
order of ‘R’ : 

Benzedine > /71-phienetidine > /?/-anisidine > 
o-chloroaniline > p-anisidine > A?2-chIoroaniIiiie > 
m-toluid,ine > o-phenedidine > pyridine > di- 
cyandiamide. 

1. John, C. Bailer Jr. and Clapp, L. B., J. Am. 

Chem. Soc\, 67, p. 171. 

2. Furnelius, Inorganic Synthesis, Vol. II. 

3. Guoy, Compt. Rend., 1889, 109, 936. 

4. Prasad and co-workers, Proc. hid. Acad. 

1944, 20 A, 224. 

5. Van-Vleck., Theory of Electric and Magnetic 

Susceptibilities, Oxford University Press. 

1932. 
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LETTERS TO THE EDITOR 


PREPARATION AND PRELIMINARY X-RAY 
STUDIES OF ARGININE ASCORBATE, 

A CRYSTALLINE COMPLEX BETWEEN AN 
AMINO ACID AND A VITAMIN 
Enzyme-coenzyme interacti-O'ns, which are mostly 
nonco valent in. charactejd, 'are of considerable- 
imp-ortance in biology. One approach to the study of 
the atomic details of such interactions is through the 
x-ray analysis of crystalline complexes between amino- 
acids and short peptides on the one hand, and co- 
enzymes and vitamins on the other. Here we report 
the preparation and preliminary x-ray analysis of such 
a complex between L-agrinine and L-ascorbic acid 
(Vitamin . C), Ascorbic acid is also known to 

function as a coenzyme in some enzymatic 

reactions. It may be mentioned that the work 
reported in this note constitutes the first attempt 
at the x-ray analysis of a crystalline complex 
between an amino acid and a vitamin or a 
coenzyme. 

The crystals of L-arginine L-ascorbate were 
prepared by the slow evaporation of an aqueous 
solution of the components in molar proportions. 
In order to prevent the oxidation of ascorbic acid, 
the crystallization experiments were conducted 
inside a desiccator in nitrogen atmosphere. An 
alkaline solution of pyrogallic acid was placed in 
the desiccator to remove the residual oxygen. The 
composition of the crystals was confirmed by com¬ 
paring the ultraviolet absorption spectrum of the 
crystals with those of the components. 

The space group and the unit cell dimensions of 
the crystals were determined from oscillation and, 
Weissenberg photographs taken about crystallo¬ 
graphic axes using CuKa radiation. The density 
of the sample was measured by flotation in a mixture 
of benzene and carbon tetrachloride. These data 
are given below. 

Space group 

a = 5-060 ± 0-008, b - 9*977 ± 0-009, 
c= 15-330 4 0-013 A, 

/? = 97-5 ± 0-2°, D,,, - 1-509 d: 0 008, 

Dc = 1-516 gn-/cc, Z = 2, 

The complete structure determination of the 
complex is in progress. 

The authors thank Professor G. N. Ramachandran, 
for his kind interest in the work. Their thanks are 


alsO' due to the University Grants Commission, for 
financial support and for the award of a Junior 
Research Fellowship to one of us (V.S.). 

Molecular Biophysics Unit, V. Sudhakar. 

Indian Institute of Science, M. Vijayan. 

Bangalore 560 012, 

May 4, 1976. 


DETERMINATION OF PHENANTHRIDINE IN 
NON-AQUEOUS MEDIA 

PHENANTHRIDINE assiimcsi importance as its salts 
are found to be remarkably active against trypano¬ 
some infectionsk Very few methods are available 
for the determination of the base. In the present 
work an attempt has been made to determine 
phenanthridine in ethyl methyl ketone-acetic acid 
medium using chlorosulphonic acid by employing 
visual, photometric and potentiometric techniques. 

Chlorosulphonic acid was purified by fractional 
distillation. Ethyl methyl ketone and acetic acid 
were- purified by standard methods-'*^, Phenanthridine 
was directly used after checking its melting point 
(108° C). 

Approximately 1M chlorosulphonic acid in 
acetic acid was diluted with ethyl methyl ketone to 
get the required concentrations. The solution was 
standardised by titration with anhydrous sodium 
acetate dissolved in the mixed solvent both, potentio- 
metrically and by visual titration. 

In visual titrations 25 ml. of 0-02 M phenanthri¬ 
dine solution was tritrated with 0-05 M chloro¬ 
sulphonic acid using methyl orange indicator. The 
indicator produced light yellow colour in, base solu¬ 
tions and bright pink in acid solutions. 

In photometric titrations, 25 ml. of 0-0001 M 
phenanthridine solution, was tritrated against 0-01 M 
chlorosulphonic acid in presence of methyl red at 
490 im. 

In potentiometric titrations 25 ml. of 0-01 M 
base solution was titrated with 0*0'5M chloro¬ 
sulphonic acid. Glass electrode functioned ais 
indicator electrode and the calomel electrode acted 
as reference electrode. 

The experimental results obtained with the aid 
of the three different techniques are given in 
Table I. 
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Table I 


Phenanthridine 



Taken, 

Found, 

ErroK 


mg 

mg 

(%) 

Visual 

17-92 

17-96 

■fO-2 


8-96 

8-92 

-0-4 

Photometric 

0-89 

0-89 

0-0 


0-45 

0-45 

0-0 

Potentiometric 

8-96 

8-96 

0-0 


4-48 

4-50 

FO-4 


The results show that chlorosulphonic acid could 
successfully be employed as a titrant for the determi¬ 
nation of semi-micro quantities of phenanthridine. 
Physico-Chemical Labs., K. C. Mohan Rao. 

S.V. University, P. R. Naidu. 

Tirupati (A,P.), May 13, 1976. 


1. Acheson, R. M., An Introduction to the 

Chemistry of Heterocyclic Compounds, 
Interscience, New York, 1967, p. 285, 

2. Vogel, A. I., Practical Organic ChemisUy, 

Longmans, London, 1959. 

3. Kucharsky, J. and Safarik, L., Titrations in 

Non-Aqueous Solvents, Elsevier, New 
York, 1965. 


NICKEL (II) COMPLEXES OF SOME BIDENTATE 
AND TRIDENTATE SCHIFF BASES 
The chemistry of metal complexes of tridentate 
dibasic Schiff bases has received considerable atten¬ 
tion in recent years^'^. Tridentate dibasic ligands 
force the M-^' ions to form dimeric or polymeric 
metal complexes resulting in compounds with novel 
magnetic and spectral properties. In continulation 
of our work on tridentate dibasic Schiff bases'* we 


report in this communication the synthesis of several 
nickel (II) complexes of the Schiff bases (I) derived 
from salicylaldehyde, 2-hydroxy-1-naphthaldehyde 
and ethanolamine or propanolamine* The com¬ 
plexes have been characterised by elemental analysis, 
infrared and electronic spectra, conductance and 
magnetic susceptibility measurements. 

The complexes were prepared by refluxing a 
mixture of nickel (II) acetate tetrahydrate (0-005 
mole in 30 ml 95% ethanol) and the condensed 
Schiff base (0-005 mole in 20-40 ml ethanol 95%) 
on a steam bath for 2 hours. The separated com¬ 
pounds were filtered, washed with 95% ethanol and 
dried at 90° C for one hour. The complexes with 
N-(hydroxyalkyl)salicylideneimine were recrystallised 
from methanol or chloroform. The complexes with 
N-(hydroxy alkyl) -2-hydroxynaphthylideneimine are 
insoluble in common organic solvents. The com¬ 
plexes gave satisfactory elemental analysis. 

The magnetic, infrared and electronic spectral 
data of the complexes are presented in Table 1. 

The complexes exhibit the v (OH) stretch in the 
region 3100-3300 cm'i. The observation of v (OH) 
stretch indicates the presence of coordinated water 
in [Ni(HoO) 3 L] complexes and of non-coordinated 
hydroxyl group of the coordinated ligands in [NiLJ, 
The V (C=:N) frequency of the complexes occurs 
in the range 1605-1630 cm“^ The shift of the 
V (C=N) frequency to lower wavenumber in com¬ 
parison to the free ligands (1640 cm‘U‘' indicates 
the coordination of the Schiff bases through the 
nitrogen atom of the azomethine group. The 
magnetic moments (3-0 —3-2 B.M.) of the hexa- 
coordinated complexes [Ni(H 20 ) 3 L] as determined 
by the Guoy method support the presence of an. 
octahedral structure<>. The tetra-coordinated com¬ 
plexes [NiL'^l are diamagnetic and a square planner 
structure can be assigned to these complexes®. The 
[Ni(HoO) 3 L] complexes exhibit two ligand field 
bands in methanol solution at about 10000 and 


Table I 


Magnetic, infrared and electronic spectral dala of nickel (//) schiff base complexes 


Complex 

i^tit 

B.M. 

’^(C=N) 

Medium 

Absorption spectral 
data'^ cm"’- 

[Ni (H 20)3 salicylaldehyde-ethanolamine)] 

3-19 

1630 

methanol 

16150 (8-1), 10500 (10-3) 

[Ni (H 20)3 (salicylaldehyde-propanolamine)] 

3-29 

1610 

methanol 

15050 (10-7), 9750 (7-6) 

[Ni (hydroxynaphthaldehyde-ethanolainine) 2 j 

diamagnetic 

1605 

reflectance 

17400, 16200 

tNi (hydroxynaphthaldehyde-propanolamine)^] 

diamagnetic 

1605 

reflectance 

17400, 16300 


Figures in the parenthesis indicate e. 
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16000 cm"^ due to the spin-allowed transitions 
and /F) respectively in 

an symmetry^*. The low molar absorptivity of 
theses bands (6-10 litre cm- mole'i) £n accordance 
with an octahedral structure^. The reflectance 
spectra of [NiL'^l complexes exhibit two bands at 
around 16300 and 17400 cm'i and these bands are 
characteristic of square planar structure with 
NiN.,0., coordination sphere^'S. 





n z 2,3. 
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by the Department of Atomic Energy (Government 
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for recording the reflectance spectra. 
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DETERMINATION OF MANGANESE BY 
NEUTRON ACTiYATlON ANALYSIS USING 
Am^'i-Be SOURCE 

Even-though the neutron flux that can be obtained 
from the isotopic neutron sources is small 
10-t/i/cni--sec), compared to reactor flux 
(10i--10i-'‘ n/cni--sec), they have other 
advantages like easy transportability, low cost, no 
health hazard and highly constant flux. Due to 
these advantages, isotopic neutron sources are ideal 
for routine non-destructive analysis of quite a large 
number of elements such as Mn, La, CuL V, I, Br, 
Ag, etc. Manganese is present in small amounts 
in ilmenite and its determination by chemical 
methods is tedious and time consuming. However, 
it can easily be determined by neutron activation 
analysis using isotopic neutron sources. In this 
paper, a simple procedure developed by us for the 
routine activation analysis of manganese present 
in small quantities in ores is reported. The analysis 
is based on the Mnt>^^ (n, 7 ) Mn'^*<^ reaction using 
tehrmal neutrons from the Am^^i-Be source and 
counting the 0*84 MeV. photopeak of 
(Tj = 2-58 hrs.) formed. 

Experimental and Results 
To 5 gm. of finely powdered ilmenite, varying 
amounts (0*05 to 0*25 gm) of pure MnOo (L.R., 
B.D.H.) are added, mjij^ed well and packed in 
polythene vials of identical size (5 ml) and shape. 
They are then suspended by means of a cotton 
thread in the neutron source (supplied 

by Electronics Corporation of India Limited) at 
the position of maximum flux. After irradiating 
for 15 hours the samples are counted for 10 min. 
period using the 400 channel gamma ray pulse 
height analyser (Frieseke and Hoepfner). In each 
case, the counting is done 4 or 5 times and the 
statistical average of counts are taken. 

gives photopeak of 0*84 Mev. The 
fractional photopeak areas are calculated (by 
CoveH's method^) as follows. Let be the channel 
response at the maximum of the photopeak, «2» 
.. are the channel responses on the left side of 
and are the channel responses on the 

right side of The area of the peak above 
the line joining and bears a constant propor¬ 
tionality to the gamma ray abundance and hence 
to the amount of element present in the sample. 
This fractional area N can be calculated from the 
expression 

N = -f -f — (/I 4- i-) "h hn) 

1 1 

The area “N” is calculated for each sample. 
This is plotted against the amount of manganese 
added to the ore in the standard samples prepared-. 
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A straight line plot (Fig. 1) is obtained. The 
intercept corresponds to the counts due to manganese 
present in pure ilmenite. From the graph, the amount 



Fig. 1. Ilmenite. 

of manganese present in ilmenite is read. The 
values obtained for the determination of manganese- 
in ilmenite are presented in Table I. 


Table I 

Determination of Mn by neutron activation analysis 


Experiment No. 

% Manganese found 

1 

0-35 

2 . . 

0-35 

3 

0-40 


The analytical value for manganese in the ilmenite 
is 0-37%. 


It is clear from the above results that accurate 
and reproducible results can be obtained for the 
determination of manganese even if present in 
small quantities, by neutron activation analysis 
using isotopic neutron sources, 


The authors wish to thank Prof. J. C. Kuriacose, 
Head of the Department of Chemistry, for his keen 
interest in this work. 

Department of Chemistry, V. R. S. Rao. 

Indian Institute of Technology, Ch. Sudhakar. 
Madras 36. March 30, 1976. 
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SULPHURYL CHLORIDE—SULPHOLANE 
A POWERFUL CHLORINATING AGENT 
In connection with our work on the halogenation 
of benzo-pyrone derivatives we investigated the reac¬ 
tions of some flavone and coumarin derivatives with 
sulphuryl chloride in different solvents. Whilst 
flavone (1 g.) on heating with excess of sulphury! 
chloride (20 ml.) in benzene or carbon tetrachloride 
solution for 15 hour has been reported^ tO' yield 
2, 3, 3-trichloroflavanone, the. same reaction in 
sulpholane gives a tetrachloroflavanone derivative, 

m. p. 180-82°. The latter has been assigned the 
structure as 2, 3, 3, 6-tetrachloroflavanone (I) on 
the basis of its analytical-spectral data and chemical 
properties. The i.r. spectrum of (I) showed a band 
around 1720 cm'i indicating a, ^-substitution 
whereas the ri.m.r. spectrum gave signals for only 
aromatic protons around 6-8-2 5. 

The same compoimd was also obtained when 
6-chloroflavone was heated with excess of sulphuryl 
chloride in benzene solution. The structure of (I) was 
further confirmed by its hydrolysis with alcoholic 
KOH to afford the previously reported- trichloro- 
carboxylic acid (II). The use of sulpholane for 
higher halogenation was also observed in the case 
of 7-methoxyflavone when a pentachloroflavanone 
derivative (III), m.p. 185-86° was isolated whilst 
other solvents under similar conditions yielded di-, 
tri- and tetra-chloro derivatives^^ 

The structure (III) was fully consistent with its 
analytical and spectral data. Its i.r. (KBr) showed 
a C rz O band around 1760 cm"i whilst ether bands 
were obtained at 2850, 1250 and 1020 em'k The 

n. m.r. spectrum (CDCl.^) showed a singlet at 4-0 5 
corresponding to — OCH^ protons whereas the aro¬ 
matic protons were obtained as a miiltiplet in the 
region 6 to 8-2 5. On alcoholic alkaline hydrolysis 
(HI) yielded a tetrachloro acid IV, m.p; 145-46°, 
an observation in complete agreement with our 
previous findings^. 

We next investigated the reaction of coumarin 
with sulphuryl chloride in sulpholane medium. In 
Ibis c^s^ 3, 6-dichlprocpumarin, m.p. 163-64“ 
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(Reported'^ m.p. 167-68°) was isolated. Its 
structure was established by its alkaline KMnO,^ 
oxidation to give 5-chlorosalicylic acid, m.p. 166- 
67®, (Reported-^ m.p. 167-68®). It is of interest 
to mention that halogenation of coumarin with 
SLilphuryl chloride in carbon tetrachloride gave only 
3-chlorocoumarin, m.p, 118-19® (Reported''> 122- 
23®). The higher halogenation power of sulphuryl 
chloride-sulpholane medium was also evident in the 
reaction with 7"methoxy-4-methylcoumarin when a 
hexachl'Oro compound, m.p. 150—53° was obtained 
which from its analytical and spectral data was 
assigned the structure (V). 

It can thus be seen that sulphuryl chloride in 
sulpholane is strong chlorinating agent, and may be 
utilized for the preparation of polyhalogenated 
compounds. 

Institute of Science, J. R. Merchant. 

15, Madame Cama Road, S. S. Shirali. 

Bombay 400 032, 

March 12, 1976. 

la. Merchant, .1. R. and Rage, D. V., Chemical 
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2. Bhat. A. R., Ph.D. Thesis, University off 

Bombay, 1971. 

3, Corre, M. L. and Levas, E., Compt. Rend., 

• 196'3, 257 (9), 1622 ; C.A., 1963, 59, 
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4. Weil, H., Traun, M. and Marcel, S., Ber., 

1922, 55, 2664. 
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SOME I.ESSER KNOWN REACTIONS OF 
CHALKONES 

The present communication describes some of th 
less known reabtions of chalkones which have nc 
been studied in detail by previous workers 

Carboxy chalkones are best prepared by the alks 
line hydrolysis of the corresponding cyanochalkonej 
Thus, 4-fluoro-4'-cyaiiochalkone (I), m.p-'. 160°, pre 
pared by the condensation of p-cyanoacetophenon 
(II) and p-fluoro-benzaldehyde in 10% NaOH an 
4-bromo-4'-cyanochalkone, m.p. 169-70°, obtained 
by the condensation of II with p-bromobenzaldehyd 
yielded on boiling with 10% alkali for 5 hours th 
corresponding carboxy chalkones, m.p. 165° (fron 
water) and 130° (from dil. alcohol) respectively. 

The reaction of the chalkone I with indole an( 
that of 4'-cyano-3-methoxychalkone, m.p. 133° witl 
2-methylindole in presence of a mixture of aceti* 
acid and acetic anhydride afforded 60% yield o 
the adduct having the structures’* (A). 



(A) 


R = 4-F; R'=:4-CN; R" =H, m.p. 172° (benzene) 
R = 3-OMe ; R' = 4-CN ; R" = CH 3 , m.p. 195' 
(benzene), 
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The reaction of 4-chloro-3', 4 '-diiiiethoxychalkone, 
m.p. US'" and 3' 4', 4-trimethoxychalkiOtie, m.p. 85° 
with nitromethane in methanolic solution in pre¬ 
sence of sodium gave addncts of the following 
general structure-’^ (B). * 



R=z 4-C\, R'= 3% 4' (OMe)^ (benzene), m.p. 120^ 
R=: 4-OMe, R' = 3' 4" (OMe)o (benzene) m.p. 118°. 


When 4-niethoxy- and 4-methyl~ chalkones were 
treated with methyl magnesium iodide, compounds 
of the general structure (C) shO'Wn were obtained'^ 
The i.r. spectra showed a carbonyl band around 
1685 cm'i. 



(C) 


R = CRj; R^=: 4 - 0 CH 3 , m.p. 72° (dil alcohol). 
RrrCHg; R'=: 4 -CH 3 , b.p. 200-205°/2 mm. 

The oxidation of 4-methyl and 4'-methyl chalkones 
with thallium (III) nitrate in presence of glyme and 
perchloric acid (70%) afforded diketones of the 
structure^ shown in (D). 



R = 4 -CH 3 , m.p. 136-37° (yellow needles, from 
alcohol). 

rr=H, R' = 4 -CH 3 , m.p. 140° (colourless needles 
from alcohol). 


All compounds gave satisfactory analysis for C, 
H and N wherever present. 

Institute of Science, Anjoo Kapur. 

Bombay 400 032, J. R, Merchant. 

March 1, 1976. 
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ISOSCTJTELLARIN AND OTHER POLYPHENOLS 
FROM THE LEAVES OF STBRCUUA FOETIDA 
SiercaUa foetida L. (family : Sterculiaceae) recorded! 
to contain a mitogenic principle, sterculic acid 
present as its methyl ester has not been systemati- 
cally examined for its polyphenolic components. In ^ 
continuation of our isolation of 6 - 0 -^-D-glucuronyl 
luteolin from S. coloratd^, we have examined the 
leaves and flowers of 5 . foetida, and the results 
are recorded here. 

Fresh leaves were extracted with hot 95% EtOH 
under reflux and the residue in the concentrate was 
fractionated by solvent extraction. The ethyl acetate 
as well as ethyl methyl ketone extracts on concentra¬ 
tion yielded a creamy white solid, not melting below 
320° (with blackening at about 220°). It was 
insoluble in ether and acetone, soluible in MeOH, 
laevorotatory, 

green colour with Fe3+. It developed a pink colour 
with hot HCl, and on hydrolysis (3N HCl in MeOH 
medium, 1 hr) yielded cyanidin chloride and D- 
glucuronic acid. It also underwent hydrolysis with 
jj-glucuronidase. The compound was thus identified 
as a procyanidin-^-D-glucuronide. 

The mother liquor, after the removal of the 
procyanidin, on PC indicated the presence of two 
flavone glycosides. They were separated by frac¬ 
tional crystallisation (MeOH-Me 2 CO) followed 
by preparative PC. The major component (more 
soluble in MeOH-Me 2 CO) had no sharp m.p. 
(decomposition started from 230°), was purple 
under U.V. and U.V/NH 3 , green colour 

with FeSr and yellow with alkalis. It had 
(nm) 249 sh., 268, 340 (MeOH) ; 280, 322 sh., 
375 (NaOAc) and 265, 345 (Na 0 Ac/H 3 B 03 ) 
(KBr) 3400 (br.. multiple OH), 2910, 1715; 1650 
(carbonyl), 1610, 1570, 1500, 1440 (aromatic ring) 
1380; 1300, 1255, 1210, 1185 (phenolic OH); 
1140, 1105, 1060, 1050, 1020; 1000, 925 (glyco¬ 
side moiety), 845, 800 and 760 cm"! (substituted 
benzene) and Ry: (xlOO, Whatman No. 1, ascend¬ 
ing 27 ± 2°) 54 (HoO), 22 (15% HOAc), 41 
(30% HOAc), 61 50% HOAc), 35 (BAW), 
62 (phenol), 72 (Forestal) and 53 (/-BAW). 
On acid as well as enzyme (^^-glucuronidase) 
hydrolysis, it yielded scutellarein (4', 5, 6 , 

7-tetrahydroxy flavone) and D-glucuronic acid 
in equal molar ratio. Hence, it was identified 
as a scutellarein mono-glucuronide. From the 
colour reactions, UV fluorescence and spectral data, 
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glycosylation was taken to be at A-ring and most 
probably at C-6. A direct comparison of the com¬ 
pound with scutellarin (?-0-y5-D-glucufOnyl sctttel- 
j'abeiii) (IR, and cd-PC) showed them ds 

different and hence the new glycoside was identified 
as 6-0-p’-D-gliicuronyl scutellarein, designated iso- 
scuitellarin. The other minor glycoside was identified 
as 6-0-y^-D-glucuronyl luteolin by 
enzyme hydrolysis and direct comparison including 
co-PC with an authentic sample from S. coloraUi-. 

The purple coloured flower petals were extracted 
with 0*01 N methanolic HCl and concentrated in 
vacuo below 40° C. The dark purple solid was 
crystallised from methanolic HCl-ether. It was 
homogenous on PC, did not melt upto 320°, and 
yielded cyaiiidin chloride and glucose on hydrolysis. 
It was identified as cyanidin-3-O'glucoside by 
and co-PC with an authentic sample. 

This is the first record of occurrence of 6-O-yTD- 
glucnronyl sciitellarein, an isomer of scutellarin; 
5. foeticla containing isOscutellarin and 6-0-yI-D- 
glucLironyl luteolin resembles S. colorata containing 
the latter with scutellarein but differs from it in 
having significant quantity of the procyanidin 
glucLitonide. The presence of 6>oxygenated flavories 
in Sterculia sp. is significant from the point of 
molecular taxonomy of the Natural Order Malvales. 

\Ve thank the Regional Sophisticated Instrumenta¬ 
tion Centre, Indian Institute of Technology, Madrasj 
for the spectral data, the University Grants 

Commission, New Delhi, for a research grant and 
the. Principal of our Institute for encouragement. 

Department of A. G. Ramxchandr/vn Nair. 

Chemistry, P. Ramesh. 

Jawaharlal Institute S. Sankara Subramanian. 

of Post-Graduate Medical 
Education and Research, 

Pondicherry 605 006, 

May 18, 1976. 
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TOXICITY OF PARTHENfVM HYSTERO- 
PHORUS L. 

Partlieniiim hystcropJwrns L., an alien weed now 
growing wild in many parts of India is posing 
agricultural and health hazards. It has been shown 
to cause allergic contact dermatitis in humans'*’^. 
Agriculturists in Maharashtra and Karnataka are 
expressing concern over the invasion of food and 
fodder crop fields by this weed. Since livestock 
grazing in open fields have an access to the weed 
it is of interest to know whether Parthewum has 
any after effects after ingestion, We have imdertakep 


a detailed investigation on the toxicology of Far- 
tfietuum to animals and the present report describes 
our initial findings on the toxicity of the weed to 
livestock. 

During our field survey it was found that goats 
glaze on P. Itysterophorus freely while cattle and 
buffaloes appeared to graze sparingly. Under 
laboratory conditions we found that both buffaloe 
bull calves and cross bred bull calves freely feed on 
Parthenmm either as .such or after admixture with 
conventional green fodder. When nine bulTaloe 
bull calves and seven cross bred bull calves were 
fed on the weed mixed with green fodder ml Ubiiiini, 
they developed toxic symptoms resulting in the 
death of six buffaloe bull calves and five cross bred 
bull calves within periods ranging from 8 to 30 days 
after feeding. All the buffaloe calves developed 
severe dermatitis on face, base of the ears, shoulders, 
neck, back, loins and on legs extending down to 
nock and knee joints. Autopsy of the animaks 
revealed gross and microscopic lesions in the gastro¬ 
intestinal tract, liver and kidney. Control animals 
fed on conventional green fodder remained healthy 
and showed none of these external symptoms. 

It IS increasingly realized that parthenin, the major 
sesquiterpene lactone present in P. liysterophorns is 
responsible for allergic contact dermatitis of humans 
by this weed'k It is al.so reported that sesquiterpene 
lactones from certain members of Compositae 
family to which Parthenmm also belongs, arc toxic 
to livestock-*. In our present studies it was found that 
subconjunctival and intracorneal tests-' with an. 
aqueous solution of parthenin <0-1% w/v) showed 
that the dermatitis manifested by ParthenlumAtiS. 
animals was of allergic nature involving Type IV 
hypersensitivity. Further experiments to assess the 
possibility of excretion of parthenin and other toxic 
principles from the injestecl weed by livestock 
through milk and their impact on human health are 
under way. The details of these studies will be 
published elsewhere. 

We thank Prof. Satish Dhawan, Director, Indian 
Institute of Science, and Mr. M. A. Sethu Rao. 
Officiating Secretary, Karnataka Stale Council for 
Science and Technology for their keen interest. 
The help rendered by Bangalore City Corporation 
authorities in the supply of Parthcninm is gratefully 
acknowledged. 
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PRELIMINARY OBSERVATIONS ON THE 
PRODUCTION OF AMYLOGLUCOSlDASE BY 
THERMOPHILIC FUNGI 
Kerr et al (1941) and Underkofler (1953) among 
others recognised that enzymes of amyloglucosidase 
type were present in preparations which produced 
fermentable sugars from starch. Philips and Cald¬ 
well (1951), Arima (1964), Nehira and Nomi 
(1956), Aschengreen (1969), Underkofler (1969), 
Mangallam (1973) and others studied the production 
of amyloglucosidase by species of Aspergilli and 
Rhizopus. Thus, in literature several reports of 
fungi producing this enzyme are available but none 
deals with thermophilic fungi. Therefore, a 
preliminary investigation on the production of 
amyloglucosidase by thermophilic fungi was carried 
out, with the hope to isolate a thermostable enzyme. 

Four thermophilic fungi viz., Torida therniophUa 
Apinis; Mucor miehe Cooney and Emerson; 
HumicoJa lanuginosa (Griffon and Maublanc) 
Bunce; Sporotrichiim thermophiie Cooney and 
Emerson, which are unahle to grow below 25“ C 
and grow well above 50® C, thus satisfying the 
definition of Cooney and Emerson (1964) were 
screened for amyloglucosidase activity in the 
following manner. 

100 ml. of the seed medium of the following 
composition (Tapioca starch 1%, CSL 1%, 
NH^NOg 0-25%, KHoPO^ 0-2%, MgSO^ 0-1%, 
pH 6) was distributed in 500 ml. Erlenmeyer flasks, 
plugged with non-absorbent cotton and sterilised 
for 45 mts., at 120° C and 15 Ib./sq. in. pressure. 
After cooling they were inoculated with 2-5 ml. 
fungal spore suspension prepared from five-day 
old, heavily sporulating cultures grown on potato 
dextrose agar slants. They were incubated at 50° C 
for 48 hrs. on a rotary shaker with 280 r,p.m. 
and 2" throw. 

Prodifction of enzyme : Sterilized 500 ml. 
Erlenmeyer flasks oonfaining lOO ml. production 
ipedium (Cprn|X)sitian: Tapioca starch 2-5%, 


Peanut meal 2%, ammonium nitrate . 0-.V: 
KH.PO^ 0-25%, K^HPO^ 0-2%, MgSO^ O-F. 
pH 6-5) were inoculated with 2-5 ml. seed. 'If;- 
mold was grown for 96 hrs. At the end of tfi; 
fermentation cycle the mycelium of each speck 
was separately harvested and filtered. The cultiii: 
filtrate was assayed and quantitative estimation i,*.' 
the enzyme in terms -of glucose was carried out 
Haae’s method (1947). The conversion of stare' 
to glucose by the enzyme was first identified !‘ 
preparing glucosazone with phenyl hydrazine ar 
later confirmed by paper chromatography. '}!: 
enzyme is found to be stable for 60 mts. at 60' i 
Mean of triplicate results are given in Table 3. 


Table 1 

Amyloglucosidase production by thermophilic fimy. 


SI. Organism 

No. 

Temp. 

rc) 

Age 

(Hrs) 

pH 

Filin.;, 

acti\'i:> 

/u/nil 

1. Ter id a thermop!; 

ila 50 

96 

7-0 

195-1 

2. Mucor miehe 

50 

96 

6-7 

o 

- 1 

3. Hiimicola 

lanuginosa 

50 

96 

7-0 

75-r' 

4. Sporotrichum 
thermophiie 

50 

96 

6-7 

149- ' 


* One araylcgluccsidase unit is defined as the iinu 
of enzyme releasing 1 mg. of glucose in one hour I •. 
a 4% starch scluticn at pH 4-5 at 60° C. 


Antibiotic Research Centre, S. Mangallam. 
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May 24, 1976. 
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HAEMATOLOGICAL STUDIES ON THE RED lymph accounted for 18% to 20% of the total 
COTTON BUG, DYSDERCUS KOENIGIl body weight Uee Table I). 

This communication reports changes in total '['fjg total haemocyte count was more or less 

haemocyte count, differential haemocyte count and ^jg^dy throughout the 5 days. In both males and 

haemolymph volume during the maturation period females, the prohaemocytes were always less than 

of Dysdercus koenigii. plasmatocytes. . However, slight variations were 

The bugs were reared in the laboratory at noted (see Table I). 

28 ± 1° C and 5 insects were sacrificed at 24 hour 

interval for a period of five days and the males, the absolute ^ number of haemocytes 

haemolymph volume of the insects was measured show much variation during maturation, 

by amaranth dye dilution method (Mordue and However, in females, a rise in the absolute number 

Goildaworthy)!. Total haemocyte count (THC) haemocytes was observed on the 3rd day which 

per mm*"^ at different time intervals in male and reaches its maximum on the 5th day. 

female insects was calculated using the method of A comparison of the total haemocyte count of 

Wheeler^, Jones’-^ classification was used for the red cotton bug, with that of Oncopeltus fasciatus^ 


Tabie 1 

Comparative haemocyte count, dijj'ereHial count and absolute rumber of adult insects* 


Age of insect 

Sex 

Weight of 
insect in mg 

The pel 
irm® 

DHC in % 

Prehae- Plasir a to¬ 
rn ocytes cytes 

Haemolyph 
volume in 

Absolute 
No. of 
haemocytes 

Jusr emeiged 

Male 

50 

12,000± 500 

30 

70 

14±0*20 

1 , 68,000 


F err ale 

90 

16,000 ±1500 

30 

70 

16±l-0 

2,56,000 

1 day old 

Male 

60 

11 , 000 ± 200 

35 

65 

15±0-32 

1,65,000 


Female 

100 

14,000 ±1000 

35 

65 

18 ±0-50 

2,52,000 

2 days old 

Male 

80 

10,500 ± 200 

38 

62 

16±l-00 

1 , 68,000 


Female 

120 

12,000 ± 500 

38 

62 

20 ±l -00 

2,40,000 

3 days old 

Male 

80 

10,500± 300 

33 

67 

16±0-50 

1,63,000 


Feirale 

^50 

12,500 ± 200 

33 

67 

28±l-50 

3,50,000 

4 days old 

Male 

90 

10,000 ± 500 

40 

60 

.8±0-30 

1,80,000 


Female 

190 

13,000± 450 

40 

60 

32±l-50 

4,16,000 

5 days old 

Male 

100 

10,000 ± 350 

48 

52 

18±l-00 

1,80,000 


Female 

200 

13,000± 400 

48 

52 

38±l-50 

4,94,000 


* Mean of five insects in all the experiments. 

identification of haemocytes. However, for differen- shows' that Dysdercus koenigii has a relatively high 
tial haemocyte count (DHC—prohaemocytes total haemocyte count. 

(germinal cells) and plasmatocytes (phagocytic 

cells) only were taken into consideration. Wheeleris^ Department of Zoology, Sudhir Bhargava. 

method was adopted for estimating the differential University of Delhi, Shashi Gupta. 

haemocyte count. Absolute number of haemocytes Delhi 110 007. 

was calculated by combining the data of total India, May 18, 1976. 

haemocyte count and haemolymph volume. _ 

The results are tabulated in Table 1. In males, j Mordue, W. and Goldsworthy, G. J., Gen. 

the blood volume showed gradual increase for the Comp. Endocrinol, 1969, 2 , 360. 

first two days and then again the 4th day, viz., the 2 . Wheeler, R. E., J. Insect Physical, 1963, 9, 

mating day. In female, from 1st to 5th day there 223. 

was a steady increase in the blood volume and the 3 . Jones, J. C, Biol Bull, 1965, 129 (2^), 282. 

rate of increase was much more pronounced than 4 ^ Peir, D., Nature, London, 1964, 202, il-^6. 

in rpales. In both males and females, the haemo- rr— -- . . . 
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FURTHER OBSERVATIONS ON OVIPOSITION The parasite is thus a good agent for the biologi- 
OF DIMARMUS VAGABUISDUS TIME. cal control of bruchids but its limited fertility doe^ 

(PTEROMALIDAEiHYMENOPTERA) not match the high rate of reproduction exhibited 


Dimarmus vagabundus Timberlakc is a common 
parasite of the larvae of different species of genus 
Callosobnichus’^'^^, the notorious pests of stored 
pulses. The oviposition behaviour of this parasite 
has already been studied but contradictory state¬ 
ments have been made on the laying of eggs^*-^. 
According to Chatterji^ the female lays its eggs on 
the mature embroyos of the host before hatching of 
the eggs. Cheema and Misra-^, on the other hand, 
noted the female to insert its ovipositor through the 
larval hole of the host and lay the eggs on the 
surface of the larva within the seed. They further 
noted that the eggs laid at a time when bnichid 
larvae are very young, fail to complete development. 

Detailed observations made on the oviposition 
behaviour of D. Vagabundus show that normally the 
female penetrates its sharp and pointed ovipositor 
through the surface of the seed and places the egg 
on the surface of the growing larva of the bruchid 
in the seed. The female sometimes inserts her ovi¬ 
positor through the hole made by the bruchid larva, 
for the deposition -of eggs. It is thus apparent that 
observations of Chatterji about the penetration by 
the ovipositor of the female is quite correct but 
this author failed to appreciate the time of ovi¬ 
position and therefore, supposed the egg to be laid 
on the surface of the embryo. It may however, 
be added that such a mode of oviposition is rarely 
adopted by the female. The most common method 
of oviposition instead, constitutes the drilling of 
the tissue of the seed for reaching the contained 
larva. It has also been observed that the complete 
process of laying an egg in this manner requires 
about 2-3 minutes when the larva is fully grown 
and 5-7 minutes when the larva is at an early stage 
of development'. The fully grown larvae were 
given distinct perference for oviposition. 

With regard to the egg laying capacity of a 
female, oviposition data at different conditions of 
temperatures and relative humidities indicate that 
the number of eggs per female varies from 9 to- 26 
(Table I). Likewise the oviposition period under 
similar conditions ranged from 2*7 to 6*7 days. 

Table I 


Average number of eggs laid and * average oviposition 
period of one female {ten observaions) under different 
conditions of temperature and relative humidify 


Relative 

Humidity 

25° C 30° C 34° C 

38° C 

30-!^ 

70% 

9-0 (6-4) 18-4 P-9) 20-6 (2-S) 8-8 <2-7) 
12-4 (6-6)20-5 p-O) 22-0 i3-21 12-2 12-7) 
14-0 (6-7) 25-0 (4-2) 26-4 P-4) 9-8 (3-0' 


* Average oviposition period shown within brackets 


by the bruchids. 

Department of Zoology, (Mrs.) Santosh Dhir. 
Panjab University, 

Chandigarh, 

India, May 12, 1976. i. 


Present address : C/o Prof. Subhash Dhir, 
U.M.N. College, Ambala Cantt. 
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NITROGEN CONTENT OF RHIZOSPHERE SOlLs 

OF WILD WEEDS AND CULTIVATED RICE 
Rhizospheres of certain weeds and rice plants have 
been shown to possess demonstrable nitrogenase 
activity as revealed by the acetylene reduction 
method!'^. Apart from the inherent limitations o! 
the method, research workers have often used data 
from laboratory estimations of nitrogenase activity 
of small samples for the calculation of nitrogen 
accretion in terms of kg N/ha. It was therefore 
considered worthwhile to find out the total nitrogen 
status of rhizosphere soils of some wild weeds and 
varieties of cultivated rice by means of a conven¬ 
tional procedure. Samples of rhizosphere and non- 
rhizosphere soils (10 g. each) from several weed'- 
were collected from uncultivated fields in rural 'area- 
of Delhi. The number of aerobic bacteria capable 
of growing on Jensen’s nitrogen-free medium wa- 
estimated by plating dilutions of soil samples and 
the total nitrogen was determined by Kjeldahl’^i 
method. In a similar way, samples of rhizosphere 
and non-rhizosphere soils of different varieties of 
rice from various places in India, from plots which 
had not received any inorganic source of nitrogen, 
were also collected and analysed for total nitrogen. 

The amount of nitrogen in the rhizosphere varied, 
although seven weeds had more nitrogen in the 
rhizosphere than in the non-rhizosphere. However, 
the amount of nitrogen in the rhizosphere could 
not be correlated with the number of bacteria which 
could be grown on a nitrogen free medium 
(Table I). 

Among the 20 plots sampled for rice, 10 showed 
increase in nitrogen content in the rhizosphere and 
the maximum accretion was observed wdth the 
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Table I 


Total nitrogen content and population of bacteria capable of growing on nitrogen-free Jensen's medium in ihe 
rhizosphere soils of several wild weeds {mean values of duplicate samples) 


Locations 

Si. No. 

Name of the weed 

Bacteria capable of 
growing on N free 
medium 10^/g 

N mg/100 g soil (Figures in 

parenthesis 
indicate R; S 
ratios) 

1 

2 

3 

4 

5 

A 

1 

Non-rhizospnere (control) 

84 

26-6 


2 

Cyperus difformis (Cyperaceae) 

101 

44-0 (1-65) 


3 

Scirpus sp. (Cyperaceae) 

72 

21-0 (0*79) 


4 

Non-rhizosphere (control) 

99 

26-3 

B 

5 

Ammania sevegalensis 

65 

17-6 (0-67) 


6 

Solanum xanthocarpus 

172 

44-0 (1*67) 

C 

7 

Non-rhizosphere (control) 

134 

16-3 


8 

Croton sparsiforus (Euphorbiaceae) 

99 

20-5 (1-25) 

D 

9 

Non-rhizosphere (control) 

67 

17-3 


10 

Xanthium stuniarium (Compositae) 

226 

18-3 (1-05) 

E 

11 

Non-rhizosphere (control) 

40 

18*3 


12 

Asphodelus tenuifolius (Liliaceae) 

32 

22-9 (1-25) 


13 

Vida sativa (Leguminosae) 

34 

23-6 (0*88) 


14 

Trigonellu incisa (Leguminosae) 

32 

31-9 (1-19) 


15 

Spergula arvensis (Caryophyllaceae) 

29 

45-7 (1-71) 


16 

Fumaria indica (Fumqroideac) 

32 

25’2 (O'94) 


17 

Sisymbrium iris (Cruciferae) 

58 

40*6 (1-52) 


18 

Cenchrus ciliaris (Gramineae) 

74 

94-0 C>-52) 

F 

19 

Non-rhizosphere (control) 

43 

4-6 


20 

Farthenium hysterophorus (Compositae) 

46 

5-2 (M3^ 

G 

21 

Non-rhizosphere (control) 

38 

4-3 


22 

Eclipta alba (Compositae) 

40 

3-0 t:0-69) 

H 

23 

Non-rhizosphere (control) 

48 

61-0 


24 

Tephrosia purpurea (Leguniinosae) 

32 

0-3 (-) 


25 

Ocimum americanim (Labiatae) 

30 

2-3 (0-037) 

I 

26 

Non-rhizosphere (control) 

51 

2-9 


27 

Diclianthium annulatum (Gramineae) 

47 

3*9 (1-34) 

J 

28 

Non-rhizospnere (control) 

37 

9*0 


29 

Leucas cephalotes (Labiatae) 

33 

4-0 (0-44) 

K 

30 

Non-rhizospheie (control) 

53 

17-3 


31 

Convolvulus arvensis (Convolvulaccae) 

36 

9-3 (0-53) 


variety ‘Madhu/ at Bangalore (Table II), Depiction 
of nitrogen in the rhizosphere v/as characteristic of 
other varieties from the remaining 10 plots and the 
maximum decrease was observed in the rhizosphere 
soil of Sona variety at Delhi. 

Earlier workers have pointed out consistent 
Jncrease in the nitrogenase activity in the rhizo¬ 


sphere of weeds and rice but our results indicate 
that accumulation of nitrogen in the rhizosphere 
was not a consistent feature, the reason for which 
may be denitrification processes in the rhizosphere, 
the inability of bacteria to fix nitrogen in the rhizo¬ 
sphere or the uptake of nitrogen by plants. 
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Table II 

Total nitrogen content in rhizosphere (R) and non-rhizosphere (NR) soils of rice plants from various places in India 
from plots which had not received inorganic N fertilizer (mean of 2 or more reolicate samples, 10^ each) 


SI. 

No. 

Place 

Variety 

Age in days 


N (mg/100 g soil) 

R soil 

NR soil 

Difierence 
between R and 
NR soils 

1. 

Cuttack 

Supriya 

53 

77 

64 

4- 13 

2 

Cuttack 

Supriya 

120 

69 

61 

-1- 8 

3. 

Tantnagar 

IR-24 

40 

108 

98 

-1- 10 

4. 

P^ntnagar 

Pusa 

20 

102 

102 

0 

5, 

Karnal 

2-21* 

15 

44 

47 

- 3 

6. 

West Bengal 

Local 

60 

82 

73 

+ 9 

7, 

Delhi 

Sona* 

60 

84 

181 

- 97 

8. 

Delhi 

Sona* 

120 

100 

81 

+ 19 

9. 

Deoria 

Jaya* 

90 

38 

69 

~ 31 

10. 

Varanasi 

Sona* 

90 

56 

69 

- 13 

11. 

Varanasi 

Ratna* 

90 

56 

62 

- 6 

12. 

Jabalpur 



40 

26 

+ 14 

13. 

Bangalore 

Madhu * 

40 

206 

88 

+ 118 

14. 

Lucknow 

T* 

30 

44 

47 

- 3 

15. 

Lucknow 

Salet 4 

45 

41 

56 

- 15 

16. 

Lucknow 

T 26 

45 

67 

62 

+ 5 

17. 

Lucknow 

Saket 4 

60 

64 

78 

- 14 

18. 

Hyderabad 

Rajhansa 

90 

97 

88 

+ 9 

19. 

Hyderabad 

5 varieties 

100 

73 

50 

+ 23 

20. 

Trivandrum 

Jaya 

110 

149 

212 

63 


* Single sarri.le. 


The authors thank Mrs. Kusha Verma, Assistant 
Botanist, Division of Seed Technology, Indian. 
Agricultural Research Institute, New Delhi, for 
kindly confirming the identification of the weed 
plants. 

Microbiology Division, N. S. Subba Rao. 

Indian Agricultural S. K. Kavimandan. 

Research Institute, M. Lakshmi Kumari. 

New Delhi 110 012, 

India, May 26, 1976. 


1 . 

2 .' 

3. 

4. 

5. 


Dommergues, Y., Balandreau, J., Rinaudo, O. 
and Pierrette, W., Soil Biol Biochem., 1973, 
5, 83. 

Hardy. R. W. F., Burns, R. C. and Holstein, 
■ R. D., Ibid., 1973, 5, 47. 

Harris, D. and Dart, P. J.. Ibid., 1973 , 5, 277 
Rinaudo, G.. Balandreau, J. and Dommergue.s 
Y, Pi. Soil Sp, Vol, 1971, p. 471. 

Yoshida, T. and Ancajao, R. R., Soil Set. Soc 
Amei\ Proc., 1971, 35, 156. 


Letters to the Editor 


21 


VoL 46, No. 1 1 
Jan. 5, 1977 J 

PECTiC AND CELLULOLYTIC ENZYMES 
ASSOCiATED WITH GLOEOSPORlUM 
RO i' OF PAPAYA 

Papaya {Curica papaya L.) fruit rot caused by 
Glocosporinni papayae P. Henn. was examined, to 
find out the involvement of pectic and cellulolytic 
enzymes in the disease. 

Extracts of healthy and infected tissue were 
prepared by homogenising 100 g of the tissue in 
100 ml of distilled water. Homogenised tissue 
extract was centrifuged for 5 minutes at 3000 r.p.m. 
C'car liquid thus obtained was used as enzyme 
extract for enzyme analysis. Pathogen was also 
grown in natural papaya pulp medium, to determine 
secretion of these enzymes. Water extract of the 
above, after removing fungal growth was used as 
the source of enzyme. 


and cellulase are viscosity reducing enzymes and 
werei determined by viscometric procedure (Vani 
Etten er al., 1967) h PME was determined by 
continuous titration method (Kertesz, 1951)-. 
Poiied enzyme extracts were taken as control which 
did not show any enzyme activity. 

Results have been presented in Table I. Out of 
the various enzymes studied, extracts of just ripe 
healthy papaya tissue, indicated the activity of PME 
and PC. PME was not secreted by the pathogen, 
in papaya pulp medium, but its activity was detected 
in the extracts of infected tissue. It may therefore be 
concluded that PME associated with infected tissue is 
of host origin, and that its release has been accelera¬ 
ted by some host-pathogen interaction. Source 
of PG appears to be host as well as pathogen, 
because it has been detected in healthy tissue extract. 


Table I 

Pec/ic a id ccdlahlytic enzymes associated with healthy and infected oapaya fruit, and secreted in papaya pulp 

medium by the pathogen 

Enzyme Activity* 

D. ys of 

incubation PG PMG PME PGTE PMTE Cellulase 


Healthy 

Fruit 

7 

12 

5-2 

11-5 

•• 

0 033 

0-044 

•• 


•• 

Infected 

7 

71-4 

47*9 

0*077 

10*4 

17 

27*3 

Fruit 

12 

43-4 

17-9 

0-102 

22*5 

37-7 

36 

Papaya 

4 

49 

53 


10-3 

6 


Pulp 

7 

18*6 

16-2 


25-6 

22 

8-1 

Medium 

9 

13-9 

9-0 


32-3 

34 

11-8 


12 




21-0 

17-7 

4*5 


♦Enzyme activity of PG, PMG, PGTE, PMTE and Cellulase, expresseo as tne % loss in the viscosity of 
enzyme-substrate reactio.i mixture after 90 min reaction time. Activity ot PME expressed as the amount of 0* 22 N 
NaOH in ml absorbed/ml enzyme-substrate reaction mixture during 120 min. reaction time. Total \olin;e of 
the reaction mixtui e for PME was 35 ml; 5 ml enzyme extract, 30 ml 1-2% pectin in water. Values of enzyme 
activity are the mean of three separate observations foi each. 


The following enzymes were detected during the 
studies. Polygalacturonase (PO), Polymethyl- 
galacturonase (PMG), Pectinmethyl- trans- eliminase 
(PMTE), PolygalactLironate- trans- eliminase 
(PGTE), Pectin Methylesterase (PME) and Cellu¬ 
lase. The substrate for PG and PGTE was sodium 
polypectate; for PMG, PMTE and PME, pectin; 
and for cellulase, carboxy methylcelliilose. Reaction 
pH for glycosidases was 4-6; for transeliminases 
8 ; and for cellulase 5. PG, PMG, PGTE, PMTE, 


as well as in culture medium. Other enzymes 
associated with infected tissue (PMG, PGTE, 
PMTE and Cellulase) appear to be of pathogen 
origin. These enzenies are secreted by the pathogen 
in culture medium, and they were not detected in 
the extracts of healthy tissue. 

Plant tissues contain pectic material in middle 
lamella, as well as impregnated in the cellulose 
skeleton of the cell walls. While cellulose skeleton 
■of the cell is degraded by the cellulase, pectic 
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material of the cell wall is degraded by pectic 
enzymes. This is necessary for the spread of the 
pathogen in host tissue. Soft rot symptoms like 
maceration of tissuie, water oozing and concavity in 
the infected area are the results of the action of 
enzymes on host tissue. These enzymes thus work 
for the initial parasitic stage of the pathogen, and 
subsequently for the saprophytic stage that follows, 
by making the degraded material available to the 
pathogen. 

Post-Graduate Dept, of Botany, P. K. Rai. 

M.V.M., Bhopal, 

August 9, 1976. 
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VARIABILITY IN XANTHOMONAS VESICATORIA 
(DOIDGE) DOWSON FROM TOMATO, 
CHILLI AND DATURA 

Pathogenic variability in Xanthomonas vesicatoria 
was reported early in 1941 by Buirkholder and LiL 
Since then many workers have attempted to study 
the variability in this bactrium with varying results; 
(Dy^ et alA, 1964 ; Cook and Stall-, 1969), Studies 
were conducted with eight isolates, three from 
tomato, four from chilli and one from datura. 
Morphologically all the isolates from tomato and 
chilli were alike in characters such as motility gram- 
reaction and flagellation. They behaved alike in most 
of the biochemical and physiological properties such 
as hydrolysis of starch, sodium hippurate, etc. In 
the utilisation of carbon compounds (sugars) and 
production of acid, the chilli isolates, gave delayed 
and mild acid reaction in celloboise galactose 
dextrin and melliboise, whereas lactose and mannitol 
were utilised only by the tomato isolates. In disc- 
gel electrophoretic comparison of the soluble protein 
patterns, 12 bands were commen in all, tomato and 
chilli isolates exhibited identical patterns, having 
16 bands compared to 22 in datura. 

Bacteriophages, isolated from chilli and datura 
were very specific to their homologous bacterial 
isolates. The chilli phage did not attack 20 other 
xanthomanads and 2 seudomonads tested but the 
datura phage typed X. sesami and X, carcori. In 
pathogenicity trials and cross inoculation experi¬ 
ments, it has been observed that the tomato isolate 
is not virulent on chilli, the chilli isolate readily 
infects both chilli and tomato, the tomato and chilli 
isolates could infect datura while the datura isolate 
could not infect chilli or tomato. 


Based on the evidence obtained in the studies 
on physiological characters, protein, bacteriophage 
sensitivity and pathogenicity of tomato, chilli and 
datura isolates of X, vesicatoria, it is considered 
that they represent three different strains of the 
pathogen and that the tomato and datura strains 
might have evolved from the chilli strain. Further, 
the original host of the pathogen might have been 
chilli as evident by its ability to infect both tomato 
and datura. Moreover, the disease was recorded 
for the first time on chilli (Gardener and Kendrick^, 
1921). The tomato isolate was less specialised in 
that it could infect datura whereas the datura isolate 
was more specialised and could not infect tomato or 
chilli. 

We are thankful to the Head of the Division of 
Mycology and Plant Pathology, l.A.R.L, New Delhi, 
for the facilities provided. The senior author is 
thankful to the Director, l.A.R.l, New Delhi, for the 
award of the l.A.R.l. Fellowship. 

College of Agriculture, James Mathew.- 

Vellayani, Kerala State, P. N. Patel.-- 

September 3, 1976. 


- James Mathew, Assistant Professor, Division 
of Plant Pathology, College of Agriculture, Vellayani. 
Keiala State. 

•••-• P. N. Patel, Indian Agricultural Research 
In.^titute, New Delhi-12. 
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A NOTE ON MONADELPHY IN SOME 
LAMIACEAE (LABIATAE) 
Epipetalous free stamens are reported in all the 
genera of Lamiaceae by Hooker (1885), Miikherjec 
(1940), Rendle (1959), Hutchinson (1959), 
Lawrence (1965) and Mitra (1965) except in 
Coleus where they are epipetalous and monadel* 
phous. Diuring a comparative' floral anatomical 
studies on some taxa of Indian Lamiaceae, the 
author observed some interesting morphological 
features of the androecium which are recorded here. 

It is observed in the present investigation that 
in Anisochilus polystachyus (Figs. 16-18) and 
A, caniosus (Figs. 13-15) the filaments of the 
stamens fuse at their base to form an incomplete 
tube. It extends to a height of 100-150 /-«. after the 
stamens get separated from the corolla tube. A 
similar condition has also been noticed in Genio- 
sporum prostratum (Figs. 10-12) but the tube is 
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comparatively shorter (50-100/x) than the tW6 
species of AnlwchUus investigated. HoweVef, 
in another species Of GeniOspOntm (G. ihdiciM) 
the stanlinal fllaniehts are quite free ffoiii the 
point Of their origin (Figs. Gf the 

two species Of Coleus, namely, C. blixmi and 
C. scuteUarioidcs, only the former shows nnona- 
die-1 phous oond’itroii (Figs. 5-9) while the 
latter manifests a nonvascular tubular outgrowth 
developing in between corolla and androeciuni and 
the staminal filaments are free as in Geniosp^mni 
indicutn. The coronary tube recorded in C. scutella- 
rioides extends upwards and terminates below the 
place of emergence of stamens (Figs. 1-4). Thus 
from the present study, it is obvious that the union 



Figs. 1-21. Serial transverse sections of flower 
buds of Coleus, Geniosporuni, and Anisochilus. 
Figs. 1-4. Coleus seutellanodies X 20; Figs. 5-9. 
Cohais blunui X 20; Figs. 10-12. Genlosporiim 
prosfratum X 40; Figs. 13—15. Anisochilus car- 
naosiis X 35 ; Figs. 16—18. A. Polystachyus X 35 ; 
Figs. 19-21. Geniosporuni indicutn 19 X 32, X 25 
(CT-Coronary tube; STF- 7 Stamiinlal filaments, 
STT-Staminal tube). 

of the staminal filaments (monadelphy) is not 
confined to Coleus alone, but it also occurs in two* 
more genera, namely, Anisochilus and Geniosporuni 
•though there is a marked variation in the extent of 
^ts development in the latter representatives. Mona- 
delphous androecium, which represents a highly 
evolved condition (Bassey, 1915 ; Hutchins-on, 1959), 
not -known in ^ther families of Tpbiflorae of 


Rehdle (195^). ia view of this observation it 
may ridw be eohsldefed that, this feature^ may 
frUrnish additional siippdrt td the view that the 
family is more evolved anidng the tublflorae. 

Grateful thanks dre hereby expressed td the im 
Prof. C. Venkata Rad, for suggesting the prdblenjj 
guidance and constant encouragement My thanks 
are also due to the C.S.T.R., New Delhi, for the 
award of Junior Research Fellowship'. 

Department of Botany, D. Santha Kumam. 
Andhra University 

Post-Graduate Centre, 

Guntur 522 005, 

March 18, 1976. 
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SOLHEJMIA KAMAT1ISP, NOV. (HYPHOMYCETE) 
A NEW GENERIC RECORD TO INDIA 
Recently, the senior author (KIM) collected a 
hyphomycetous fungus on the dead leaves of 
Pandamis sp. at Wynaad, N. Kerala, which agreed 
in all respects with a species of the form genus, 
Solheimia Morris. This form genus was established 
by Morris (1967)'* for a monotypic phragmosporoiis, 
phaeostilbaceous member of Moniliales, with 
S. costaspora Morris as type, originally described 
from Panama Canal. 

On critical study and comparison the collection 
proved to be significantly distinct from the type 
species, viz., Solheimia costaspora Morris in 
possessing much longer and double dichotomously 
branched conidiophores with smaller conidia. The 
present collection has therefore been identified as a 
new species, Solheimia kamatii sp. nov. (Fig. I). 

Synnemata errecta, cylindracia, viridascentia vel 
viridonigra, usque ad 1 mm altitudine, usque ad 
25-60 M latitudine ; oonidiophora cylindrica, errecta, 
pallidae vel fusco-virides, verriicosae, 2-2-5 
latitudine, aggregata, non-ramosa ad basin, ramosa 
et hyalina ad apicem; conidia acrogenis, solitaria, 
aseptata, cum 6-8 costis longitudinalibus, fusifor- 
mata, olivacea vel fuscoviridia, magnit 10-12 X 
2‘5-3-5m, mucosa. 
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Fig. 1. Solheimia kamatii sp. nov. A. Synnemata; 
B. Conidiaphores with conidia; C. Conidia. 

Matrix : On dead leaves of Paiidanus sp. 
(F. Pandanaceae) Legit. K.LM.V. (20-1-1976) at 
Wynaad, Kerala, No. AMH 2869 (Holotypus). 

The genus Solheimia reported here constitutes a 
new generic record and an addition to the Fungi 
of India-. The specific ephithet has been chosen in 
honour of Prof. M. N. Kamat for his well-known 
contributions to Indian Mycology and Plant 
Pathology. 

The writers are grateful to Prof. M. N. Kamat 
for his keen interest, to the Director for laboratory 
facilities, and to the Ministry of Education, Govt, 
of India, for the award of S.R.T. to one of them 
(K. T. M. V.). 


Dept, of Mycology and K. I. Manx Varghese. 

Plant Pathology, V. G. Rao. 

M.A.C.S. Research Institute, 

Poona 411 004 (India), 

May 14, 1976. 
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CARPELLARY VASCULATURE AND THE 
OVULAR VASCULAR SUPPLY IN UVARIOPSIS 
GLOBTFLORA L. AND MONOCYCLANTHUS 
VIGNEI KEAY 

Vascularization of the ovules by the carpellary 
dorsal bundle in two species of the Annonaceae, e.g., 
Cananga odorata H. f. and T. and Saccopetalum 
tomentosum H. f. and T., has been described. 
During the course of a study of the floral anatomy 
of the family, the present author has observed the 
same feature in two African species. Since such 
a type of vascularization is a rare feature, it may 
be worthwhile to put it on record. 

The carpel in both the present plants, Uvariopsis 
glgbiflorci L, ^nd Monocydanthus vignd Keay, is 


open for a greater part of its length with only the 
margins appressed closely. In U. globiflora, the 
ovules are many in number and are two-seriate in 
a carpel. They arise a little distance away from 
the margin so that the placentation, appears laminar. 
M. vignei shares these features, but the number of 
ovules is fewer, generally 6-8 per carpel. 




1 mm 

Fig. 1-2. Fig. 1. Uvariopsis globiflora. Fig. 2. 
Monocydanthus vignei. CD, Carpellary dorsal, 
CV, Carpellary ventral. 

In both these species, the carpels have five princi¬ 
pal traces—a carpellary dorsal, two- carpellary 
ventrals and two laterals. The latter generally bear 
a few lateral branches which establish as tiny 
strands in the carpellary wall, while each of \k 
carpellary ventral bundles bifurcates sooner o: 
later into two strands. The carpellary dorsal bundk 
bears branches on either side which travel in the 
carpellary wall towards the ventral side and tk 
enter the ovules. These traces arei prbeambis! 
even in the mature carpel^. 

Vascularization of the ovules by the carpellai] 
dorsal bundle is a relatively primitive featun 
observed only in some of the ranalian taxa^"^. !■ 
the Winteraceae and the Degeneriaceae, where th; 
carpels show a number of primitive features, th’ 
ovules receive their vascular supply from both tfi; 
carpellary dorsal and carpellary ventral bundle?' 
The present observations are significant because th; 
dorsal bundle alone is concerned with the vascula' 
supply to the ovules in these annonaceous plant 
which otherwise show a number of advance 
characters and also because this feature is of mot 
common occurrence within the family as observe, 
by Sastri'**. They may also be taken as addition; 
evidence in support of the conduplicate nature o 
the carpel. 

The author is grateful to Dr. R. M. Pai for h 
guidance and comments, and Prof. K. B. Deshpand: 
for facilities. She thanks Mr. A. A. Enti, Gban: 
for the material of the two species studied. 

Plant Morphology (Miss) Meenakshi Lyagalwa? 

Laboratory, 

B-oitany Department, 

Marathwada University, 

Awapgabad, May 8, 1976. 
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PETRIFIED SPOROCARPS OF SALVINLACEAE 
Megasporf.s of Salvinici were first recorded from 
Ihe Intertrappean Cherts of Sausar by Sahni and' 
Srivastav (1934) under the name Saiisarosparmum 
fermori thinking them to be seeds of Gymno- 
sperms. These were later referred to the family 
Salviniaceae by Mahabale (1950) as niegaspores 
of Salvinia intertrappea. No sporocarps, however, 
were described by either of the authors. 

Present specimen from a piece of Deccan Inter¬ 
trappean Chert of Mohgaonkalan, which is about 
60 miles away from Sausar, shows the same type 
of megaspore, as described earlier by above 
authors, inside a distinct sporocarp (Fig. 1). 
Preservation of this spore and the sporocarp is 
good. The latter contains remnants of .some 
decayed tissue, possibly the aborted spores. Sporan¬ 
gia! wall is not preserved except for a few traces. 





Fig. 1, X 4-5 (x —Second sporocarp). 

As is seen in living Salvinia the wall of the sporo¬ 
carp in this fossil specimen is formed by a modified 
leaf. Sporocarps are developed here in a row, 
since a little portion of a second sporocarp (Fig. 1 x) 
is seen adhered at the distal end of the first com¬ 
plete sporocarp. 


Along with these sporocarps in close association 
many roots (modified leaves), stems and complete 
leaves, looking very much like those of Salvinia, 
are nicely preserved. These will be described at a 
later date. 


Fig. 


2 . 



;/ ...m. 

Azolla mlcros'porocarp, x 50. 


. In the same specimen a developing young micro- 
sporocarp is observed (Fig. 2) with an indusiiim, 
enclosing microsporangia with massulae and spores. 
Gloch’dia are not fully developed. This micro- 
sporocarp, no doubt, belongs to Azolla, probably 
A. intertrappea. So far such a complete micro- 
sporocarp with indusial wall has not been described 
by either Sahni (1941) or Rao (1957). The latter 
gave a report of few groups of sporangia together, 
with a suggestion that they were surrounded by a 
sporocarp wall, traces of which were observed by 
him. However, neither photo.s given by him show 
any clear sporocarp wall, nor it is described by 
him in detail. Hence the present report will 
be the first record of a complete young developing 
microsporocarp of Azolla from these beds. 

This di.soovery of these petrified fertile parts of 
Salviniaceae from the Deccan Intertrappean beds 
of Mohgaonkalan is of great significance. Detailed 
description of both the sporocarp.s—Megasporocarps 
of Salvinia and microsporocarp of Azolla —along 
with the vegetative parts of the former, will be 
published after further inve.stigation. 

Department of Botany. S. D. Chitaley. 

Institute of Science, 

Bombay 400 032, .AT^rc/z 1, 1976. 
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A Carangid Fish Caranx wilHamsi (Smith, 1968) 

(Pisces: Carangidac) 

A survey of the carangid fishes of Porto Novo 
coast showed 24 species to occur here, and in addi¬ 
tion a new carangid fish Caranx wiliiamsi^ hitherto 
unreported fiom Indian waters has also been recorded. 
Earlier reports indicate the distribution of the species 
is restricted to South Africa, Kenya and Western 
Indian Ocean’-. 

Ten fishes ranging from 96 mm to 113 mm in stan¬ 
dard length were obtained from the commercial catches 
on 20-8-1976. All of them were found to be juveniles. 

All these specimens fit the original description 
given by Smith (1968), except in eye diameter 2-9 cf 
4* 1-4-3 in head and number of Scutes in the lateral 
line 34-38 cf 35. 

According to Sreenivasan (per, comm.) this species 
has been noticed in the west coast also and this con¬ 
firms the occurrence of this species in the Indian waters 
around the peninsular region. 

We are indebted to Prcf. R, Natarajan, Director, 
for guidance, one of us (V. K. V.) is also thankful to 
the U.G.C., New Delhi, for the award of a Junior 
Research Fellowship. 

Centre of Advanced Study V. K. Venkataramani* 

in Marine Biology. V. Ramaiyan. 

Annamalai University, 

Parangipettai 608 502, 

Tamil Nadu, October 8, 1976. 


1. Smith, J. L. B., Rhodes Univ. Dept, Ichtkyol, Occ 
Pap, (No. 15), 1968, p. 173, 


Leaf Crumpling New Syndrome in Citrus 

During 1967, Mosambi tree on rough lemon stock 
at Ganeshkhind Fruit Experimental Station, Pune, was 
found to have diagnostic leaf symptoms, viz., crump¬ 
ling, cupping, puckering and abnormal leaves. Prelimi¬ 
nary experiments revealed that the above syndrome on 
Mosambi leaves is viral in nature and is named as 
‘‘Leaf crumpling virus of Mosambi”. 

Transmission and host range studies indicated that 
the syndrome was graft and bud transiritted but not 
transmitted by sap nor hy Toxoptera citriddus Kirk, 
and Diaphorina citri Kuway. Host range was lestricted 
to 6 Citrus spp., viz., C. reticulata; C, sinensis; C, auran^ 
tifolia; C.paradisi; C.limonia and C.jambheri, Thus 
the above studies pointed out that syndrome is not 


associated with greening disease but appears to be a 
new Mosambi virus disease having new diagnostii 
leaf syndrome. 

Plant Virus Research Station, T. S. Marathe.* 

Agricultural College Estate, P. K. Pandey. 

Pune 411 005, 

November 19, 1976. 

* Present address : Junior Plant Pathologist, Citrus 
Die Back Scheme, Punjabrao Krishi Vidyapeetli, 
Akola 444 004. 


Powdery Mildew of Nicandra physaloides Gaertn.- 

A New Record 

During the course of a general survey of potati 
diseases, a hitherto unrecorded powdery mildew ci 
Nicandra physaloides G2i.txXn. showing the cbaracterisiL 
disease symptoms on leaves, stems and berries ms 
observed in the Nilgiris during the month of Decen;bcr 
1975. Microscopic observations of the infected leavf' 
showed the presence of an Oidium species, having« 
creeping, hyaline, septate and branched superficia' 
mycelial mits with 4*5 to 5*4;x in diameter and 
forming a sparse to thick coating on both the surfaces 
Q the leaf lamina. In the absence of any cleistothe 
^^ial bodies, the exact species of the pathogen, however, 
could not be ascertained. 

The conidiophores of the pathogen are simple, erec^ 
%d usually 2 to 3 septate and measure 40-5 >58-5 
4-5-11 *25/4 (51*25 X 8-25/x) in length and widili 
respectively and bear a chain of three to four amerov 
sporous, hyaline, ovoid to elongate, sometimes zig-zac 
sculpturing on exine with smooth entine walled conidi; 
produced in a basipetal manner, measuring 22*5“ 
31*5 X 13*5-18*0/x (27*5 X 16* 5/x) in length and 
width respectively. 

In literatuie, there is no record of any Oidium sp, 
on N.physaloides and thus this is the first record 
from India or elsewhere. 

The authors wish to express their deep sense of grati¬ 
tude to Dr. A. Johnston and Dr. A. Sivanesan, Director 
and Mycologist respectively of the Commonwealth 
Mycological Institute, Kew, Surrey, U.K., foi kirdly 
confirming the identity of the pathogen and deposi¬ 
tion of the diseased specimen in their herbf’riiiro (IMl* 
201956). 

Department of Plant Pathology, D. S. SiNOft. 
Central Potato Research Institute, B, B. Nagaich. 
Simla (H.P.), October 11, 1976. 
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Additional Host of Tristeza Virus Disease Both the isolates resembled with the type descrip- 

Tristeza virus has a wide host range in India (Capoor, except n7inor vaiialions in the size cf ccnidia, 

1963). Durmg host range studies of the virus, the ^ perusal of literature revealed that the above fungi 
budded 2“year old seedlings of Citrus macropiera reported from the respective hosts so far, 

Montrousier produced diagnostic symptoms of marginal The living cultures have been deposited at I.T.C.C., 
yellowing after 6 months, which were masked at high Indian Agricultural Research Institute, New Delhi, 
temperatures. Infected seedlings had normal growth tinder accession number 2078 (G. fructigemmi) and 
with a number of branches. Presence of stem pitting alternata), 

was also obseived. Indexing on Kagzi lime seedlings The authors are grateful to U.G.C. for providing 
produced characteristic Tristeza virus reaction, tl.ts financial assistance to one of us (T. S. T.). 


confirming that C. mccroptera is susceptible to Tiis- 
teza \irus and incidentally this has been experimentally 
demonstrated for the first time in India. These find¬ 
ings agree with those of Grant etai. (1950), Bitters 
etal. (19^1) and Knorr (1957). It may be indicated 
that C. macropiera is an additional host of Tristeza 
virus in India. 

Plant Virus Research Station, T. S. MaRathe*. 
Agricultural College Hstate, 

Pune 411 005, November 19, 1976. 


* Present address : Junior Plant Pathologist, Citrus 
Die Back Scheme, Punjabrao Krishi Vidyapeeth, 
Akola 444 004. 
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Two New Fungal Leaf Spot Diseases 

During months of September and October 1975 
severe leaf spot diseases of Cordia dichotoma and 
Strelitzia reginae were observed in the Saugar Uni¬ 
versity Botanical garden. The pathogens were isolated 
from the affected parts by pathological techniques on 
potato dextrose agar. The microscopic examination 
of the cultures showed the presence of Gloeosporium 
fructigenum Berk on C. dichotoma and Alternaria 
alternata (Fr) Keissler on S. reginae. The pathogeniety 
was established on detatched leaves in both the cases. 

In case of C. dichotoma, the disease appears after 
rainy season* in the form of numerous brown necrotic 
spots, 2-4 mm in diameter, scattered all over the leaf 
surface. The spots later enlarge, sometimes fuse 
with each other, and turn dark brown in colour with 
black outline. Acervuli develop on the spots later on 
In laboratory typical symptoms developed after 
3-4 days of inoculation. 

In S. reginae, infection starts at the margin of leaf 
and proceeds towards the midrib. The diseased parts 
become grey in colour later changing to brown. 
The affected leaves then shrivel up and dry out. In 
laboratory, the typical symptoms appeared after 5-6 
days of inoculation. 


Department of Botany, T. S. Thind. 

Saugar University, S. B. Saksena. 

Sagar (M.P.) 470 003, S. C. Agrawal. 

May 3, 1976. 


New Diseases of Sugarcane in U.P., India 

A new leaf spot disease has been observed on sugar¬ 
cane varieties Co. 1148, Co. 1158 and B.0.17 during 
1974--75 in Piiibbit, Muzaffarnagar and Lakhimpur 
Districts ol U.P. (India). The disease appeared early 
in August with the onset of rains. All the leaves 
except 4-5 spindle leaves are affected. The spots are 
rounded or oval and scattered all over the blade o 
the leaf. The size of the spots vary from a pinpoint 
to 1-5 and are red in colour. 

The pathogen responsible for the madady was 
identified as Hyalostachybotrys sacchari Srinivasan.^ 
The fungus grows well in Oatmeal agar medium 
(OMA) at 25^ to 28'^C. Preliminary investigation 
on its effect on juice quality revealed more 
invert sugar in diseased plants. Appearance of 
a Leaf scald ’ like disease, of bacterial, origin was 
also observed on a promising variety BO.70 at 
Sugarcane Research Farm, Gorakhpur, during January 
1976. These are the first incidences of the diseases 
and have not been reported earlier from U.P. 

Sugarcane Research Station, S. C. Gupta, 

Shahjahanpur (U.P.), 

August 10, 1976. 


1. ^nniwasari,K.V., J, Indian, hot. Soc., 1958, 37 


Note on Two Fungi from Sugarcane Leaf 

Two fungi, viz,, Chaetomium globosum Kunze, 
cx. Fr. (IMI. 185291) and Nigrospora sphaerica (Sacc.) 
Mason (IMI. 185290) found growing on all parts of 
dead and drying sugarcane plants were isolated. 
Chaetomium globosum Kunze, ex. Fr. is the commonest 
species isolated from seeds of several cultivated crops 
and forest trees (Skolko and Groves^) but not from 
the leaves of sugarcane while Nigrospora sphaerica 
(Sacc.) Mason is reported from sugarcane leaf by 
Hudson^ from West Indies, Patouillard- from 
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S. America and Sydow^ from Philippines. It appears to 
be orst record of these fungi from sugarcane in India- 
Thanks are due to Dr. Ellis and Dr. Hawkswcrth 
of Kew, for identification ci' the fungi. 

Sugarcane Research Staticn M. B. Bachchhav. 
Padegaon, District Poona, 

November 22, 1976. 


1. Hudson, H. J., Tnms. Brit. MycoL Soc., 1962, 

45, 395. 

2. Patouillard, N. and De Lagerheim, G., Bull. Soc- 
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A New Variety of Achlya stellaia de Bary 

Acklya stellata var. midtispora var. nov. 

A typodiffert hyphae tenuer, ccspcrae 3-5. 

Mycelium moderately extensive, diffuse, hyphae 
slender, branched, measuring 22* 16-66'66 ftm in 
diameter at the base. Zocspciangia moderately abun¬ 
dant, fusiform or clavate, 155*54-255*53 ftm x 22*22- 
44* 44/xm, renewed sympodially. Zoospores discharge 


achlyoid, encysted zoospores 5* 54-8* 31/mi in d:. 
meter. Gemmae absent. Cogoniu ahundanl ^ 
lateral branches, globose measuring 44*44-88*64/* 
in diameter inclusive oi ornaincntalions. ( c'gtc t 
wall unpiited. Aniheridia generally present, ino; 
clinous,laterally appressed to the oog(Mriinu. OosphC-. 
commonly 3-5 in an oogonium, spherical Idling i 
oogonium. Cospheres subcentric, 19*39 27* 70 ^ 
in diameter. 

Isolated in March, 1976 from alloaline muddy s 
(pH*8*0) collected from Utrethiya lisherics tui. 
Lucknow. 

This new variety differs from ali*cady deserth. 
isolates of A. stellata ^in having typical and regif 
presence of 3-5 oospheres per oogonium, relative 
thinner hyphae and Smaller zoospoiangia. 

Department of Botany, .1. N. Rai. 

Lucknow University, Misha. 

Luclcnow-226007, August, 27, 1976. 


1 Dick, M. W., Trans. Brit. Mycol. Soc., 190 
43 (3), 479. 

2. Srivastava, G. C., Curr. Sci., 1975, 44(4), 


INDIAN SARDINES 

(Zoological Monograph No. 2) 
by 

R. V. NAIR 

It is a monographic compilation of all available information on the subject, 
highlighting the achievements made on the various aspects of the biology and 
fisheries of oil sardines and lesser sardines. 

This well illustrated monograph is useful to postgraduate students, research 
workers and pisciculturists. 

Pages 116 Royal 8vo. Price Rs. 22-00 $7.00 £2-20 

OTHER ZOOLOGICAL PUBLICATIONS 

THE MILLIPEDE THYROPYCUS 

(with special reference to Indian species) by G. Krishnan 

Pages 8-4-f44 illustrations Price Rs. l2-()0 $ 3-50 £ 1-20 

INDIAN THYSANOPTERA by T. N. Ananthakrishnan 

Pages 1714-38 text-figs, and 10 plates Price Rs. 26 00 $ 8-00 £2-60 

Copies can be obtained from 
THE SALES & DISTRIBUTION OFFICER 
PUBLICATIONS 8c INFORMATION DIRECTORATE, CSIR 
HILLSIDE ROAD. NEW DELHI 12 
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REVIEWS AND NOTICES OF BOOKS 


. General aad Applied Entomology. By K. K. Nayar^ 

T. N. Ananlhakrishnan and B. Vasantharaj David, 

(Tata McGraw-Hill Publication Cc. Ltd., New 

Delhi), 1976. Pp. 589. Price Rs. 96-00. 

Entomological studies have made rapid strides 
over the last quarter of a century. Tiiere is hardly 
any text-book from India covering modern trends 
relating to structure and function, and recent disciplines 
such cS reproductive biology, neuioendocrinology, 
behavioural physiology, population ecology, toxi¬ 
cology and interdisciplinary approach to insect control 
of Indian pest species. This bock written by three 
eminent entomologists of this country, specialists in 
iheir respective fields of entomological reseaicn, wilj 
serve as a useful contribution in fulfilling the gap 
that has been felt in our country. Late Dr. Nayar 
was one cf our finest entomologists ana a pioneer in 
insect endocrinology in India. Dr. Ananthakrishnan 
has been interested in diverse aspects of entomology 
and has specialised in Thysanopte.ia. Dr. David 
experienced in teaching, research and extension in the 
field of agricultural entomology has also specialized 
in Aleyrodidae. 

This book comprises of thi*ee main sections, viz., 

(i) Morphology, physiology, ethology and ecology, 

(ii) Insect oraers, and (iii) Applied Entomology. 

The first section on morphology, physiology, 

ethology and ecology comprises of 30 chapters. Apart 
from dealing with external and internal moiphology 
in the traditional way special chapters incorporating 
modern trends have been included on topics such as 
nutrition in insects, intermeoiary metabolism, fat body^ 
water and salt regulation, insect movements, sencry 
receptors, endocrine system, sonification, rhythms, 
diapause, biology of reproduction, communication in 
insects, environment of insects, dynamics of insect 
population, social life of insects, taxonomy and fossils. 
In the chapter on taxonomy the phylogenetic tree 
showing inter-relationship of the insect orders is very 
well illustrated. The impact of biochemistry and 
physiology on the various aspects discussed in the 
section is quite evident. 

The sscond section, Insect Orders, covers 29 orders of 
class Insecta which attempt in providing as complete a 
modern classification as possible. A new trend has 
been introduced laying emphasis on the bionomics 
and control of almost every pest species from India 
and to a limited extent Asian insects under each family. 
This approach has served to blend the pure and applied 
aspects. The host range of each species whether 
phytophagous, predatory or parasitic, is another use¬ 


ful information available for most insects. These 
also covei elaborately pests of crops, stored products, 
forest trees and animals, disease carriers in plants, 
animals and human beings, etc. 

The third section, Applied Entomology, deals with 
toxicology relating to formulations, classificaticn, 
chemical structure, mode of action and various com 
pounds of pesticides. Special mention should be made 
of the chapters on systemic insecticides, hormone 
mimics as pesticides, low volume concentrates, aircraft 
application of pesticides, insecticide residues, median 
lethal dosage, resistance to insecticides, insect and 
host plants and insects and animal hosts. Aspects 
of control such as biological, microbial, genetic, 
behavioural and integrated methods of contiol have 
also been discussed. The chart on compatibility 
of spray chemicals is a very useful refeience-sheet. 

A further highlight of this book is the inclusion 
of a comprehensive list of insects infesting shrubs, 
plants and trees (including storage pests) in the country 
with common and scientific names, family and order. 
This would serve as an extremely valuable ready 
reference to students and research workers alike. 

This book is profusely illustrated with line drawings* 
photographs and electron micrographs. A biblio¬ 
graphy of pertinent references, a species index and a 
general index have also been provided. 

Through a few printing mistakes are noticeable they 
can be avoided while taking up the second edition. 
However, the get-up of the book is attractive and 
considering the wealth of information it offers on 
various aspects of general and applied entomology 
the price is reasonable. The authors are to be con 
gratulated on their valuable contribution to the cause 
of entomological research and education in the country. 

V. G. IPrasad. 


Annual Review of Plant Physiology (Vol. 27). (Annual 
Reviews, Inc., Palo Alto, California, 94306), 1976. 
Pp. 581. Price U.S.A. $ 17:00; Elsewhere: $ 17.50. 
In this volume of Annual Review of Plant Physiology 
in the field of Cell Organisation, three papers (1) Bio¬ 
synthesis, Intracellular transport and Secretion of 
extracellular macromolecules by M. J. Chrispeels, <2) 
Nuclear organisation by W. Nagl, (3) Self-assembly 
in development by G. B. Bouck and B. L. Brown are 
published. In the field of Bioenergetics (1) The organi¬ 
sation and regulation of electron transport in plant 
mitochondria by J. M. Palmar, (2) Regulatory aspects 
of photosynthetic carbon metabolism by G.J. Kelly, 
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E. Latzko and M.Gibbs, (3) Paramagnetic iatermedLites 
in photosynthesis by J. R. Bolten and J. T. Warden, 
are covered. Under Metabolism the topics (1) Mobili¬ 
sation of storage proteins of seeds by F. M. Ashton, 

(2) Plant RNA polymerases by C. T. Duda, (3) Post- 
translational modiiication of proteins by phosphoryla¬ 
tion by A. Trewavas are reviewed. Under Develop¬ 
ment seven topics (1) The development of fleshy 
fruits by B. G. Coombe, (2) Biochemical and mole¬ 
cular genetic aspects of cellular slime mold develop¬ 
ment by M. Sussman and R. Brackenbury, 

(3) Hormone binding in plant by H. Kende and G. 
Gardner. (4) Physiology of flower formation by Jan 
A. D. Zeevaart, (5) Geotropism by B. E. Juniper, 
(.6) Modelling of plant growth by R. O. Erickson, 
(7) Root hormones and plant growth by J. C. Torrey 
are reviewed. 

Osnaoregulation by J. A. Hellebust and Freezing 
and Injury in plants by M. J. Buike, L. V. Gusta, 

H. A. Quainme, C. J. Weiser, and P. H. Lee—have 
been reviewed under Environmental physiology. 

Biological rhythms and physiological timing by 
W. S. Hillman, Fhytohemagglutinins (Phytolectins by 

I. E. Liener, Physiological respondents of phytoplank¬ 
ton and imjoi environmental factors by Olga V. H, 
Owens and W. E. Esaias are the special topics reviewed 
in this issue. 

In the prefatory chapter, plant physiology and human 
ecosystem by J. Van Overbeek, the problem of world 
food supply in relation to human pof ulaticn nas been 
highlighted. The need for inter-aisciplinary approach 
ana understanaing of the basic physiological aspects 
to produce new varieties or new species with better 
pioductivity has been stressed. The statement “Ilant 
Physiology is to Agrcncmy what human physiology 
is to medicine” is quite apt and signifies the impor¬ 
tance of plant physiology in increasing the product], 
vity. 

K. S. Krishna Sastry. 


The Indian Ephemeris and Nautical Almanac for 
the Year 1977. Prepared by Nautical Almanac Unit. 
Regional Meteorological Centre, Alipore, Cal¬ 
cutta 700 027. (The Controller of Publicaticns. 
Civil Lines, Delhi 110 054), Pp. xxii 4-473. Price 
Rs. 30'00, Foreign- £ 3-50 or S 10-80 c. 

A very useful publication for all observing astio- 
nomers, The Indian Ephemeris and Nautical Almanac 
1977, is not much different from the earlier publicaticns 
of the series. In the context of inevitable oela^s and 
difficulties in the fields of publishing scientific litera¬ 
ture, the Director-General of Observatories and his 
staff do deserve congratulations for bringing out this 
volume in time. 


A few observations, however, appear necessry W 
inviting the attention of the concerned author!tic; 
The quality of paper and printing is far from de 5 
table and innumerable small printing mistakes cou!. 
have been avoided with due care and precaution, Tl, 
size of the book has suddenly increased with hard!, 
any increase in the volume of contents or more com.* 
nient form of tabulation. The increase in size is like 
to create some difficulty in Libraries, where the succe 
sive annual volumes will be stored in future. 

On the matter of form of tabulation, we can ci: 
tne example of pages 52-143 where hourly position 
of the moon are tabulated. Twenty-four hoiirl. 
positions are tabulated in a vertical column; ol 
would welcome a space after say, evei y six lines, makin.. 
the reading less confusing. The columns could hau 
been belter aligned, thereby greatly improving ih. 
look of this volume. 

Since these data aie obtained from the Fritis!* 
Nautical Almanac Office, it is not clear why the poN 
ticns are given with the last figure rounded off to. 
higher decimal place. In the context of modern obsc: 
vations involving high precision timing, this is a maji: 
handicap. Hourly values of the horizontal parallu' 
as given in the American Ephemeris would have bet; 
useful in these calculations. 

Similar shortcomings are noticed in other place 
also, when one compares the publication with th 
iothei ephemeries published outside the country. 1 
s hoped that these may be gradually removed in, 
future volumes. 

J, C. Bhattacharyya. 


Elementary Differential Equations with Applications 
By W. R. Derrick and S. I. Grossman. (Addisen 
Wesley Pub.Co., Inc., Reading, Massachusetts 0186?i 
,1976. Pp. XV H- 555. Price $ 13.50. 

A stud}' of differential equations is practically esser- 
tial both in the case of Physical and Biological Sciences. 
The book under review contains 12 chapters. In th 
first three chapters the authors discuss the methoc 
of finding solutions in elementary cases, mostly dealiOi 
with differential equations with constaiit coefficients. 
The development of difference equations alongside 
with differential equation is particularly useful, li: 
recent years the difference equations are receiving 
attention since many types of equations can be solved 
numerically, using difference equation formulations, 
employing the computer. There is a good de\ elopment 
of difference equations in Chapter 2 Section 6 and also 
Chapter 4, Chapter 5 deals with the power series 
method of solving differential equations. After 
discussing the general methods of solving both in the 
case of differential equations with ordinary point 
and singular point, the authors have chosen the Bessel’^ 
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diilciential equation and the Legendre differential 
equation for complete discussion. The Bessel func¬ 
tions and Legendre Polynomials are discussed in 
detail. The authors have left the treatment in the 
case of hermite differential equation and Laguerre 
differential equation as exercises to be worked out by 
the student. The application of Laplace transforms 
to the solution of ordinary differential equations and 
difference equations is dealt witn, in Chapter 6. The 
non-.s-multiplied transfoim is used as the definition. 
Chapter 7 deals with the treatn'iCnt ol' systems of 
differential and difference equations. The aiscussion 
of systems from tnc point of view of matrix theoiy iS 
very useful. Chapter 8 deals with numerical methods 
and the process by which a dilTcrenlialequatlon car be 
approximated by a difference equation is illustrated* 
It is a welcome feature that computer language 
(Fortran and .Basic) is introduced to enable the students 
to be exposed to computer proceduies at a fairly early 
stage in their study. Both homogeneous and aon-jiomo- 
geneoLis boundary value problems are dealt with in 
Chapter 9. The importance of Fourier scries tech¬ 
niques in solving non-homogeneous boundary value 
problems is discussed along with a clear exposition of 
ortiiogonal sets of functions and Fourier scries. In 
Chapter 10, a brief treatment of partial differential 
equations is given. JExamplcs having important 
practical applications are discussed (e.g., vibjating 
string, heat flow"^. The application of Laplace trans¬ 
forms for the solution of partial differential equations 
is discussed. Chapter 11 deals with the existence 
theorem. Since the differential equaticn is only a 
model of a physical problem, it is likely that if the 
model is bad, there may not be any solution at all. 
Inclusion of the existence of uniqueness theorems is 
of great value since it can tell us the equations that 
have solutions. Chapter 12 deals with a discussion 
of Lyapunov stability theory for differential equations. 

There are four apj[>endices (integial tables, Laplace 
Transform Tables, Fortran-Basic Primer, determinants). 
Pirticulaily the introduction to the Fortran-Basic 
computer languages Dresented in Appendix 3 is quite 
useful. Illustrations with reference to siluaticns from 
Physical and Biological sciences is a welcome feature. 


The reviewer has no hesitation in rccommenoing 
this book to all students interested in tnc study of 
dilfcrential cquatiti s. 

R. S. SUBRAHMANYA. 


Controlled Climate and Plant Research. (Technici I 

Bulletin No. 148 of WMO). By R. J. Downs and 

H. Hellmers. (WMO, Geneva, Switzerland), 1976, 

Pp. 60* Price: Not given. 

Few contributions satisfy the twin critciia cl ‘time- 
lines and purpose ’ as that of the Technical Note No 
148 Controlled Climate and Plant Research by 
R. J. Downs and Ft. Hellmers brought out at the 
behest of World Meteorological Organisation, The 
authors have encompassed the whole range of Scope 
and limitations of ‘reach-in’ cabinet of growth 
chamber as well as ‘ walk-in ’ rooms of phylotrons. 
Light, Temperature, Relative Humidity and Carbon 
Dioxide, as major controlling factors, have been 
examined with academic thoroughness. Similarly the 
versatility in phytotronics in special design has been 
amply dealt with. Despite the masterly treatment 
the authors appear to shy away from recommending 
at least a few limited types for specific studies at 
University level or commercial ventures. It is diffi¬ 
cult not to expect suggestion to the readers of the note, 
though possibly the task assigned to the authoi s could 
have been specific. The utility of the knowledgeable 
note, by research workers in the developing countries* 
pirticulalry in the ‘tropics’ is very much limited 
The chapter on Controlled Environment is in fact 
an attempt, though feeble, to satisly the need for infor¬ 
mation on ‘simulation modelling’, but one may 
expect more. It may be hoped that more notes on 
allied aspects are forthcoming under the auspices of 
WMO. It is felt that the authors could have presented 
information on certain topics such as ‘Lighting Systems 
‘Refrigeration Systems’, ‘Special Designs’ in an 
abridged fashion in tabular statements that is bound 
to elicit appreciation for catching the eye of the reader 
and economy in space. The authors arc to be congratu¬ 
lated for their unique success in the onerous taste. 
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S. r J. LAKSHMAN'S T, V. RAMAKRISHNA RAO and G. THIMMA NAIDU 
departnieiit of Physics, SVU Post-Graduate Centre, Anantapiir 515 003, India 

Abstract 

The triie potential energy curves for ii'* . A^ i7, E'f A» F^il states of 

AIF molecule have been calculated by Lakshman and Rao’s (present authors) method as well as 
Rydberg Kbin-Rees as modified by Vanderslice et al. method, the agreement between the two is 
excellent. Dissociation energy and Ionization Potential for this molecule have been estimated as 
7- 016 eV and 9* 696 eV respectively, which are in good agreement with the values given by Barrow 
et al. 

Introduction 

■THE band spectrum of AIF has been investigated in 
* emission by many iavesiigators^'*''* and recently 
by Barrow et al? and in all, twelve band systems for AIF 
molecule have been observed and analysed. The 
rotational and vibrational constants required in the 
present work are presented in Table I. 


mine the vibrational and rotational energy levels of 
the molecule. The positions of these vibrational and 
rotational energy levels determine the theimodynamic 
properties of the substances. Gas imperfections are 
due to potential energy changes in molecular colli¬ 
sions while reaction rates are determined by the poten¬ 
tial energy surface of the activated complex of the 
reacting molecule. 


Table 1 




Molecular 

constants of AIF molecule 





Te 



Te 

Bo 



State 

cm*"^ 

cm“^ 

cm“i 

cm“^ 

cm“^ 

cm~^ 

A 

X' r-' 

0 

802-26 

4-77 

.. 

0-55250 

4-95 

1-6542 

A'/f 

43949-2 

803-94 

5-99 

-0-050 

0-55640 

5-34 

1.-6484 

C^ E-^- 

57688-0 

938-22 

5-09 

-0-017 

0-58992 

4-58 

1 • 6009 

D' A 

61229-5 

901-05 

6-11 


0- 58297 

5-02 

1-6104 

E'i7 

63689-4 

923-02 

5-28 


0-58709 

4-64 

1-6047 

F^/f 

65795-6 

955-33 

5-38 


0-59281 

4-59 

1-5970 

b 'E-' 

44813-2 

786-37 

7-64 

-0-009 

0-56280 

6-51 

1-6390 

c 

54957-7 

933-66 

4-81 

.. 

0-58861 

4-57 

1-6026 


The molecules N^, CO, BF, SIO, SiS, CS and AIF 
have rather similar spectra. In continuation of the 
work on SiO and SiS molecules, the authors took up 
the present work on AIF molecule. 

The construction of potehtial energy curves is of 
considerable importance for the understanding of 
kinetic mechanisms, spectral phenomena, stellar,struc¬ 
ture and many associated problems'^-^. Potential 
energy minima determine the possible structures and 
are thus related to bond strength and valence. The 
curvatdres of the potential energy surface, the second 
derivatives of the potential energy with respect to th® 
distance iu certain specified directions are the force 
constants for various modes of vibration and deter- 

Dspanment-of Physics, S.V. University, Tirupati, 

A-p..,,,; 
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The True Potential Energy Curves 

The present paper deals with the construction of 
potential energy curves for different electronic states 
A^il, Cii:'>-,D’^ F^ET, b^E^, c ^E^ of 

AIF molecule using the Rydberg-Klein-Rees method 
as modified by Vanderslice along with the 

Lakshman and Rao’s method^-. The RKRV method 
has been considered to be superior to the Morse 
method, since it can be used upto the dissociation 
limit, unlike Morse method whose validity lies in 
regions near the. potential miniirum. Even though 
the vibrational levels are few in number in the different 
states of AIF molecule, the RKRV method is preferred 
to the Morse method, since the as calculated from 
Pekeris relation (Herzberg)^^ deviates ranging from 
1 to 11% in different electronic states to the expert- 
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m vitally observed values in the different electronic 
stales. This method which is known as RKRV 
method is a WKB approximation from which we 
obtain reliable potential energy curves from the 
measured vibrational and rotational analyses of the 
diatomic molecules. 

The present method by Lakshman and Rao^“ was 
successfully verified by them in number of cases^^“^® 
and recently Chakraborty and. Pan^’ in their review 
paper gave a detailed account of different methods 
and the authors’ method is one such reliable and 
accurate, which involves less complicated mathe¬ 
matical calculations. Since the details of this method 
are reported in liierature^^ only the explicit formulae 
to evaluate the classical turning points are given 
below: 

+ [2Bi - o-i In WJ 

where 

W = - 4 (o)x)i Uj 

the symbols have their usual spectroscopic significarc. 
The classical turning points are given by the relation 

^maxj min == /“^ i/. 

Results and Discussion 

Employing the authors’ method the potential energy 
curves for the diffetent electronic states of AIF mole¬ 
cule have been calculated and the results are presented 
in the Table II. Tne agreement between the RKRV 

Table II 

The true potential energy curves for different electronic 
states of AIF molecule 


RKRV n ethod Authors’ method 


V 

U +Te 
(cmr^) 

1 

'■mas (A) 

2 

('•fflin (A) 

3 

^mas (A) 

4 

^min (A) 

5 



Te- 0 

27-^ state 

0 

399-9 

1-719 

1-596 

1*719 

1*596 

1 

- 1192*7 

1*772 

1*558 

1*772 

1-558 

2 

1975-8 

1*811 

1*533 

1*811 

1-533 

3 

2749*5 

1*845 

1*514 

1*845 

1*514 

4 

3514-2 

F875 

1-498 

1*876 

1*499 


Table 11 (^Contd.) 



1 

2 

3 

4 

5 


Tc=- 

43949* 2 cm-^ 

h} n state 


0 

44349* 7 

1-713 

1*590 

1*713 

1*590 

1 

45141*5 

1*767 

1*552 

1*767 

1*552 

2 

45920*8 

1*807 

1*528 

1*807 

1*527 

3 

46687* 5 

1*841 

1*509 

T*842 

1-510 

4 

47441*2 

1*873 

1*494 

1*873 

1-493 

5 

48181*5 

1*903 

1*480 

1*903 

1-480 

6 

48908-2 

1*931 

1*468 

1*930 

1-46S 

7 

49620-7 

1*958 

1*457 

1*958 

1-457 


To = 

57688-Ocm-i 

state 


0 

58155-8 

1*660 

1*547 

1*660 

1-54] 

1 

59083*8 

1*709 

1*511 

1-709 

1-511 

2 

60001-4 

1*745 

1-488 

1-745 

1-48S 

3 

60908-6 

1*775 

1*470 

1-775 

1-470 

4 

61805-3 

1*806 

1-453 

1-806 

1-453 

5 

62692-4 

1*828 

1-442 

1-828 

1-442 


Te = 

61229*5 

cnr^ 

A state 


0 

61678-5 

1*672 

1*555 

1-672 

1*555 

1 

62567-4 

1*721 

1*519 

1-722 

1-520 

2 

63444*0 

1*758 

1*496 

1*758 

1-497 


Te = 

63689-4 

cnr^ 

E^n state 


0 

64149*6 

1*665 

1*550 

1*665 

1*551 

1 

65062* 1 

1*714 

1*514 

1*715 

1*515 

2 

65964*0 

1*750 

1-491 

1-750 

1*490 



65795-6 cm-i 

F^il state 


0 

66271*9 

1*656 

1-543 

1*656 

1*543 

1 

67216*5 

1-704 

1*508 

1*704 

1-508 

2 

68150-3 

1*739 

1-485 

1*739 

1*485 


T.= 

44813* 2 cm~i 

b state 


0 

45204- 5 

1*705 

1*581 

1*705 

1*581 

1 

45975*5 

1*760 

1*543 

1*760 

1-544 

2 

46731*3 

1*802 

1*519 

1*802 

1*520 

3 

47471*6 

1*839 

1*501 

1*840 

1*500 

4 

48196*4 

1*872 

1*486 

1*872 

1*486 

5 

48905*7 

1*904 

1*473 

1*904 

1*47) 

6 

49599*3 

1*934 

1*461 

1*934 

1*46( 

7 

50277*4 

1*961 

1*450 

1*960 

1*450 


Te- 

54957* 7 cm-i 

c state 


0 

55423*4 

1*662 

1*548 

1*662 

1-548 

1 

56347-4 

1*711 

1*512 

1-711 

1*512 

2 

57261*8 

1*746 

1*489 

1-746 

1*490 

3 

58166*6 

1*777 

1*471 

1*778 

1-470 





Vo!. 46, ko. 21 The RKRV Curves and Dissociation Energy of AlP Molecule 
Jan. .20, 1977 J 


method and authors’ new method is excellent. It is 
therefore concluded that this new method can . also 
be employed in the construction of potential energy 
curves in the absence of computational aids as it in¬ 
volves less complicated mathematical calculations. 

The true potential energy curves (RKRV) for a 
molecular, electronic states have been used to esti¬ 
mate the dissociation energies of diatomic molecules 
in a number of cases by fitting an empirical potential 
energy curve to the true potential energy cur\e (Steele 
Singh, R. B. Sing, J. et 

Nair The Hulburt-Hirscnfclder function has 

been shown to fit to a good extent the RKRV curves 
■wherever tnese arc known over a wide range of energy 
for a number of diatomic molecules (Steele et al.^) 

Hulburt-Hirschfelder function 

y - Do [(I - -1- (1-1- cibx)] 

where ' 

r — I'c 

= (K,/2D,)i/2 

■ (l+K 

+ £■- 0 / 12 )] 

.-’l _(£)(!++, 

6Bc Bg 

being five parameter function gives the best average 
results and in general gives the best or rear the test 
fit of the potential for all the cases studied. 

In the present work using Hulburt-Hirschfelder 
function the ground state dissociation energy 

of AIF molecule is estimated as 56,587- 5cm"^ (7-016 eV 
which is in very good agreement with the value (6-85 
■:bO-leV) suggested by Gaydon-'^. Using D^, the 
ionization potential for AIF, is calculated assuming 
1 of A1 and Dc of AIF '- from Gaydon^^ 

1 (AIF) = I (Al) -1- D, (AIF) ~ D, (AIF) + 

= 48,232- 9 -I- 56,587- 5 - 26,616- 8 
78,203-6 cm”^ 
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which is in good agreement with the value H0,CC0 
cm*'^ (9-918eV) given by Barrow etal}. 
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STABILITY CONSTANTS OF SOME BIVALENT METAL CHELATES 
WITH 2 , 4.D1HYDROXYVALEROPHENONE 

JAI SINGH AND S. P. GUPTA 
Chemical Laboratories, D,N, College, Meerut-2, U,P., India 

Abstract 

Protoa-ligand.stability constants of 2, 4-dihydTOxyvaleroferore and the stability constants 
o fits complexes with UOt (II), Pdfll), Cu(II). VO(II), Ni(ll), Co(ll), Zn(II), Be (II), Mn(ll) and 
Cd(II), have been determined employing Calvin-Bjcrrum titration technique in aqueous 75% ethanol, 
75% acetone and 75% dioxanc (V/V) at 27° C. Thermodynamic formation constants have been 
obtained by extrapolation of the values at various ionic strengths ( 0 - 1 , 0-05 and 0*01 M NaC 104 ). 
The order of the stability constantshas been found to be UO* > Pd > Cu > VO > Zn > Be > Ni > 
Co > Mu > Cd which is in agreement with the Irving-Williams order of stability of bivalent 
metal complexes. The values of changes in free energy (aF), enthalpy (aH) and entropy (AS) 
have been calculated for the ligand. The value of (minimum pK” value at temperature 

6° C) has also been calculated from Harned’s equation. 


C ONSIDERABLE work has been reported on the 
determination of istability constants of metal 
complexes with o-hydroxybcnzaldehydes^"® and 
f)-hydroxyacetophenones'^"®. However, similar studies 
on the metal complexes with 2, 4>diliydroxyvalero- 
phenone have riot been reported. This communi¬ 
cation deals with the determination of stability constants 
of UOafll) Pd (II), VO (II), Cu (II), Ni(II), Co (II), 
Zn(II), Be (II), Mn(II) and Cd(II) chelates with 
2,4'dihydroxyvalerophenonc (DHV) in aqueous etha¬ 
nol, acetone and dioxane medium at different ionic 
strengths using Calvin-Bjerrum technique as applied 
by Irving and Rqssotti’. The value of free energy 
(AF), enthalpy (aH) and entropy (AS) have also 
been calculated for the ligand. The value of pK^” 
value (at temperature 6° C) has also been calculated. 

Materials and Methods 

pH measurements were carried out with Systronics 
pH meter (type 322). The system was calibrated at 
pH 4-.05 with aq. potassium hydrogen phthalate buffer 
in the acid range, and at pH 9- 20 with aq. borax buffer 
in the alkaline range. In aquo organic mixture the 
pH values were corrected by the use of Van Uitert 
and Hass equation® 

-log [H+l= B + logUH 

where B == pH meter reatEug and Uh = conversion 
factor. The conversion factor log Uh was obtained 
from the difference between the observed pH value 
‘ B ’ and the theoretical value — log (H+). An inert 
atmosphere was maintained by bubbling bydrogea- 
gas through the solution. NMR of the ligand was 
recorded in CDCI» on Varian A,60 D instrument 
using TMS as internal reference. 

2,4-Dihydroxyvalcrophenonc* was synthesized by 
condensing /i-valeric acid with resorcinol in the 
presence of anhydrous zinc chloride at 160° C. The 
product on rccrystallization from chloroform gave 
colourless needles (m.p. 62° C; yield 60%). It was 
characterized by its NMR spectrum in CDCla. The 
triplet at 9*08 t with J= 6*0 Hz was assigned to 


methyl group of the alkyl chain and the two methylctf 
a, P to this methyl group appeared as multiplcU 
8*09 — 8-84T. The methylene protons, a to 
appear as triplet centered at 7*12 t with J= 7-5H' 
The multiplet at 3 • 47-3* 75 r stands for two aromts 
protons E-3 and H-5. The E6 proton appeared; 
2*39 t as doublet with J=9*0Hz. Two D|* 
exchangeable hydroxy groups appeared as brof 
humps at 3 * 15 and — 2*86 t. 

All other chemicals were of B.D.H. AnalaR qualiii 
Sodiun perchlorate was used to maintain the ionr: 
strength constant. Standard carbonate-frcc sodiut 
hydroxide solution was prepared by the method c 
Allen and Low'®. Solution of perchloric acid (0*05 M 
was standardised by the sodium carbonate tnt\M 
Dioxane", ethanol and acetone were purified b) 
standard methods. 

For the evaluation of thermodynamic constara: 
experiments were carried out in media of differen 
low ionic strengths, from these, an extrapolation k 
zero ionic strength was possible. 

Calvin-Bjerrum Titration Technique 

Following solutions (total volume 40-0 ml) wcie 
titrated against standaird, carbonate free sodiun 
hydroxide (0* 05 M). 

(A) 2 0 ml HCIO 4 (0 05 M) + 4 0 ml NaClO, 

(I'O M) + 4 0 ml H,0 + 30-0 ml solvent 

(B) 2- 0 ml HCIO 4 (0- 05 M) + 4* 0 ml NaClO* (1 ^ 

M) + 4-0 ml H 4 O + 10* 0 ml ligand (O Oi 
M) 4- 20‘0 ml solvent. 

(C) 2 0 ml HCIO 4 (0 05M) 4-4 0 ml NaClO, 

(1-OM) 4- 1-5 ml HaO 4- 2-5 ml mctil 
solution (0- 008 M) 4-10- 0 ml ligand (0* 01 
4- 20*0 ml solvent. 

The ionic strengths 0*1 M, 0 05M and 0*01 M 
were maintained by adding 1*0 M, 0* 5 M and 0*1 M 
NaC 104 respectively. The ligand solution was prt 
pared in ethanol, acetone and dioxane which wcit 
used as solvents. 
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Proton-Ligand Stability Constants 

The average number of protons associated with 
th® ligand («A)) was determined from the acid ligand 
titration curve employihg the equation of Irving and 
Rossotti. 

y (yo ^ 

where v' and V" denote the volume of alkali required 
to bring the solution to the same pH in the titration 
of A and B respectively, is the total concentra¬ 
tion of the ligand, y the total number of dissociable 


protons attached to the ligand, ^ 

the alkali# E° strength of acid * ^ 
40 0 ml) and V° the initial total 
The calculation of protonatio^ ^ ^ ^ 
carried out by plotting a graph ^"**^*j , 
(the formation curve). The log pK-** 
at half-integral value. The same 
lated at different points using the ^ * 

wA 

logK« =pH-hlogj^^ 

The aveage values of log are 


Table I 

Protonation and formation constants of DHY chelates at 27 i 0-2° C 


Stability 

constants 


75% Ethanol and 

25% water (V/V) 

75% Acetone and 

25% water (V/V) 

, 75%I>»*'.V 

25% -w-' 

01 M 

Ionic strength 
0*05 M 

0*01 M 

Ionic strength 
O IM 0* 05 M 

0*01 M 

0-1 M 

Ionic " 

loiKi” 

9-10 

9*20 

9*44 

H(I) 

10-20 10-28 

10*46 

10*80 

JO * ‘ 

let Ki 

7-20 

7*35 

7*73 

uoj(n) 

8-60 8-71 

8*90 

9 * 50 

f ^ 

lo*K, 

5-80 

5*90 

5-95 

7-35 7-40 

•7*48 

8*97 

<> -1 

log Ki 

7-12 

7*30 

7*60 

Pd (II) 

7-97 8-10 

8*30 

8*30 

H ' 

log Kt 

5*92 

6*00 

6*10 

7*47 7*56 

.7*65 

7* 80 

* -,*i, 

log ICi 

6-37 

6*50 

6*68 

Cu(ll) 

7-80 7-95 

.8-25 

8-25 

H 

log K, 

5-57 

5*70 

5*85 

7*05 7*11 

7*20 

7-40 

y ' 

logKi 

6-70 

6*81 

7*00 

VO (II) 

7- 65 7- 80 

8*04 

8-00 

H ■ 1 " 

UgK, 

5-30 

5-33 

5*40 

6 - 65. 6- 70 

6-84 

7-20 

7 ■ ‘ 

log Ki 

4-60 

4-74 

5*04 

Ni (II) 

5-80 5*96 

6*24 

5*95 

i 

logK. 

4- 30 

4-36 

4*46 

5*30 5*36 

5-47 

5-65 

5 ^ 

log Ki 

4-40 

4-55 

4*86 

Co (II) 

5*72 5*90 

6-20 

5-87 

■ 1 * - 

logK. 

4-10 

4-12 

4*20 

5*08 5*16 

5-30 

5-48 

5 ■ ' 

logKi 

5-07 

5-20 

5*40 

Zn (II) 

7-25 7-30 

7*45 

7*43 

7 - r,.^ 

logKi 

4-70 

4-83 

5*00 

Be (II) 

5*83 6*00 

6*25 

6-07 


logKi 

4-20 

4-30 

4-45 

Mn(II) 

5*25 5*41 

5*70 

5-56 


logKi 

3-95 

4-03 

4*20 

.tCd(II) 

4*65 4*80 

5-05 

4-81 

* *4 ■% 
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Metal-Ligand Stability Constants 

The formation constants have been obtained by 
analysing the formation curves obtained by plotting 
n (the average number of ligands attached per metal 
ion) against pL (free ligand exponent). The values 
of « and pL were .calculated from, the, equations 
(u"'- 

" ~ (V° + V) . «A . T«„° 

ar d 


nssf 

^ j 

1 


antilog B j 

n=0 

(V° + v'") 


- n ■ . v° 


where Tcj„° is the total concentration of metal 
present in the solution, is the oveiall proton ligand 
stability constant, B is the pH,u^' denotes the volume 
of alkali required to bring the solution to the same 
pH in the titration of (C) and other terms have usual 
significance. 

Results and Discussion 
Proton-Ligand System 

The maximum value of nA was found to be less 
than 1 • 0, showing that only one step of dissociation 
is possible. Hence,. DHV behaves as a monobasic 
acid. The values of log K« at different ionic strengths 
in different media are given in Table I. The values 
of formation constants were determined by (^) inter¬ 
polation to half nA values and (b) the average value 
method, which are in agreement. It is probable that 
the acid dissociation corresponds to the phenolic OH 
ortho to the keto group in which the proton is replaced 
by meial ions during complex formation. An inspec¬ 
tion of Table I shows that the pK« value is least 
in aqueous alcohol and highest in aqueous dioxare 
system. This indicates that the acid dissociation of 
reagent increases .in the order aq. ethanol > aq. 
acetone > aq. dioxane. A plot of pK” values ks the 
reciprocal of dielectric constant showed a lirear 
relation ship. 

Metal-Ligand System 

The metal titration curves are well separated from 
the ligand titration curves indicating that the libera- 
tio.i of protons is due to chelate formation. The 
metal-ligand stability data (average values) at diffe¬ 
rent ionic strengths in different media are reported 
in Table I. The values were calculated by various 
computational methods, e.g., (a) half integral (b) 
least square method^^ (c) mid-point slope method^^ 

The values of n in all the cases studied are always 
less than 2 which shows that there are only two com¬ 
plexes viz,, 1:1 and 1:2 in the system. In the complexes 
of Zn (ID, Be (II), Mn (II) and Cd (II) the yalue of 


h is always less than one which is due to hydiob'^^ 
In such cases ‘only log Ki has’ been calculated. ^ 
the case of VO(n), Ni(Il)and Co(TI), the values > 
h were less than 1 • 5, hence log K 2 was calculati 
using the equation:— 

2 logK- log Ki-hlogK 2 
where - 

log K= pL at « ~ 1-0. 

It has been found that log Ki > log Ko in all 
cases studied. The order of log Ki of bivalent 
complexes is found to be UOo > Pd > VO 
Cu > Zn > Be > Ni > Co > Mn > Cd. This ott 
is in agreement with Irving-William^^’^® order of 
lity. of bivalent metal complexes (Cu > Zn > Ki 
Co > Mn). The chelate of Cu (II) is found to r 
relatively more stable than that of Ni(II) or Znri’ 
This might be due to the difference in the confr 
ration of Cu(II) chelate from those of Ni(lll) 
Zn(II). It is probable that the copper forms squ 
planar chelates^® using inner dsp^ orbitals, while nid*. 
and zinc form tetrahedral or preferably oclaht-^ 
chelates. The greater stability of zirc chelate nray * 
attributed to the electron delocalization of 3d oil - • 
of zinc through interaction with oxygen orbitals ^ 
taking part in 7r-bondirg -ar d in the ^-crbiUils ■ 
benzene ring. This is in agreement with the ofN 
vations of Murakami etalP. The order of stab 
of the chelates with respect of the solvent was .. 
dioxane > aq. acetone > aq. etharol which is in ' 
reverse order of the dielectric constants of these 
vents (ethanol > acetone > dioxane). 

Thermodynamic Parameters 

The thermodyanmic formation constants (Table 1 
have been obtained by extrapolation of measui ed ftnr. 
tion constants to zero ionic strength from giar' 
between log of .stability constants against V/i b- 
*onic strength). 

The values of overall changes in the free enan 
^AF), enthalpy (aH) and'entiopy (aS) for 
igand calculated at thiee different tempeiaunts 
an ionic strength 0-1 M NaCIO^ in 75% dioXu 
aq. medium using the following equations are uvu 
in Table III. 

AF = - 2- 303 RTIog 

AH'- 2-303R 

1 2 J 1 • 
and 

logK = (AS - AH/T)/2-303R 

where Iqg K" and log K' are the log si a bill 
constants at absolute temperatures To and Ti resfi 
lively. 

Harned e/< 3 /. investigated the temperature vaiiati 
of the acidity of acetic acid in water^® and aq. dioxan 
a id the aci4ity of other acids in water^^ A parabo 
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Table II 


Thermodynamic formation constants and free energies of metal chelates at 21 ±0-2° C 


--;- 

Chelates 

Ethanol (75%) 

Acetone (75%) 

Dioxane(75%) 

log K' 


-AF“' 

log K° 

- AF“ 

log 

o 

PU 

<3 

1 

Free-ligand 

9-60 


13-20 

10*60 

14-57 

11-30 

15*54 

U03(II) 

14*01 


19-27 

16-57 

22-78 

19-60 

26*94 

Pd (11) 

13-98 


19*22 

16-20 

22-28 

17*17 

23-60 

Cu (II) 

12-80 


17*60 

15*70 

21-59 

16-50 

22-69 

VO (II) 

12-57 


17-29 

15*12 

20-78 

16-00 

21-99 

Ni (II) 

9-82 


13-50 

12*00 

16-52 

12-62 

17*35 

Co (II) 

9-34 


12*85 

11*85 

16-29 

12-13 

16*68 

Zn(II) 

5-55 


7-63 

7*52 

10-34 

8-08 

11*11 

Be (II) 

5-15 


7-08 

6-42 

8-83 

6-60 

9-07 

Mn (II) 

4*55 


6-25 

5-88 

8-08 

6-25 

8*60 

Cd (II) 

4-32 


5-94 

5*22 

7-18 

5-50 

7-29 




Table III 




Protonation constants and the thermodynamic parameters at different temperatures and $ pK^P and 

from Harned's equation for DHV at fJL= 0 • 1 M 

AJT calculated 

Temp. 

(“K) ; 

-ah . 

pK“ — AF Kcal/mole 

average kcal/mole average 

.._ .... . 1 ... ... 

AS 

cal./deg./ 

average 

(r C) 

PK..« 

-ah^^ 

293 

10-92 

14-66 


24-7 



l‘5l 

300 

10-80 

14-85 

7-42 

24-7 

212-00 

9-09 

7-63 

308 •; 

10-65 

1503 


24-7 



7-69 


AH*,Using Harned’s equation. 


relationship between log K" and t was found which 
could be expressed by the equation 
pK«-pK„«= dt-er 

where pK^= — logK” at temperature t'^C; 
pK^”—minimum pK^ value at temperature C, and 
C-= constant (5*0 x I0~®dcg"-). Rearranging we get: 

. pK« - Ct“ - pK„” -I- Ca- - 2C0t. 

Thus a plot of (pK” — Ct^) vs / should be a linear one 
having a slope of ~ 2Cd and an intercept pK,^” -h CB^ 
at / = 0. The values of Ct" for DHV at 

various temperatures were plotted vs t and it was 
observed that the plot is linear,’ from which the value 
of ^ and pK^„”were obtained (Tabje III). The plot 


pK** vs t is also linear. It* has been observed by 
Harries and Wrightthat this temperature rar gc 
is so far removed from the plot of vs / and is the 
linear poition of the parabola. 

AH values can also be obtained from the values 
of ^ and /, using the equation: aH=^ 2-303 x lO"-* 
RT^ (/ ~ 0) as suggested by Harned and co 
workers^^*'-'^*. 
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INDIRECT COMPLEXOMETRIC METHODS 
Part III*. Determination of Thiocyanate and Ferrocyanide 

G. RAMAMURTI, K. RENGANATHAN and L. R. GANESAN 
Department of Chemistry, Madura College, Madurai 625 Oil, South India 

Abstract 

A convenient method for the estimation of thiocy^atc ion is developed in which this ion is 
precipitated with known excess of copper sulphate after reduction to cuprous state and after reoxida¬ 
tion, the unreacted cupric ion is determined using EDTA. Similarly ferrocyanide is estintated by 
precipitation either as the cupric ferrocyanide or lead ferrocyanide and back-titrating the excess of 
the cation (cupric or lead) with EDTA. This method is found to have advantage over the earlier 
methods'of estimation of these ions. 


rpHE procedure of quantitative precipitation of an 
aiiion as its insoluble salt in the presence of an 
excess of a suitable cation and determination of the 
uneonsumed cation by a complexometric method 
would appear to be a simple and obvious one. 
However a, search through the literature showed that 
this principle has only been rarely exploited in prac¬ 
tice. ' Attention in this direction seens to have been 
focussed largely in the case of only sulphate iont. 
In the course of our investigations on the determina¬ 
tion, of anions , by indirect EDTA methods, we had 
earlier shown that the sulphide ion^ and the oxalate 
.ipn^ may be conveniently determined in this way. 
These methods, while admittedly indirect and some¬ 
what more .tedious than the .conventional procedures, 
'.have the advantage that they are applicable under 
conditions where the conventional methods fml. In 
the ^ present communication, we describe two con¬ 
venient EDTA methods for the determination of 
thiocyanate and ferrocyanide. ‘ 

MArisRiALs AND Method 

' . 'Approximately 0*1. M EDTA solutions were pre- 
pafe'd., and standardised by established procedures A 


For Part II, see reference 3. 


These solutions were diluted suitably. Standard 
aqueous solutions of thiocyanate and ferrocyanide 
were prepared from BDH Analar Grade potassium 
thiocyanate and potassium ferrocyanide. Standard 
0 01 M solutions of copper sulphate and OT M 
lead nitrate were prepared using BDH Analar salts. 
These solutions were standardised independently by 
the usual procedures^. A buffer solution of pH 
10 was prepared as specified^. As indicator for 
the complexometric titrations, murexide or Erio- 
chrome Black T solutions, were prepared according 
to reported specifications®. Saturated sulphurous 
acid solution was freshly prepared by bubbling 
sulphur dioxide into distilled water. All other 
reagents used were of analytical grade. 

Procedure 

(i) Determination of Thiocyanate i 
Aliquots of copper sulphate solution (20 ml) were 
measured into • a 400 ml beaker and diluted 
to 100 ml with distilled water. To these, 

2 N hydrochloric acid (2 ml) and sulphu¬ 
rous acid (slight excess; 30 ml) were added. The 
mixture was heated to about 90® C and a measured 
aliquot (10 ml) of the thiocyanate solution was 
added dropwise, with stirring, from a burette. The 
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precipitate formed was allowed to stand hot for 

2 hours after which it was filtered, and washed 
^vith dilute sulphurous acid solution. The filtrate 
Hnd the washings were combined and boiled to 
<sxpel the excess of sulphur dioxide. To this, cone, 
xiitric acid (2 ml) was added and boiled tO' ensure 
that the entire cuprous ion was reoxidised back to 
the Cu (11) state. The solution was then cooled 
and the excess acid neutralised (pH7) carefully with 
i'-'Odiuni hydroxide solution. The buffer solution was 
then added dropwise until the precipitate formed 
i'edissolved completely to give a deep blue solution. 
Oare was taken to avoid the addition of excess of 
the buffer**. Murexide indicator (2 drops) was added 
and the solution was titrated with standard EDTA 
ir'.olution until the colour changed from yellow (green 
in. the presence of free cupric ions) tO' deep violet, 
blanks were run concurrently.' It was observed that 
no blank correction was necessary. 

(u) Determination of Ferrocyanide : 

{a) Usinii copper sulphate .—^The procedure was 
exactly similar to the one mentioned above for the 
determination of thiocyanate except that there was 
mo need for the addition of sulphurous acid and 
the consequent reoxidation later. 

(h) Usi/ip lead nitrate. —Measured aliquots of 
the standard lead nitrate solution (30 ml) were 
taken in a 400 ml beaker and diluted to 50 ml with 
distilled water. The solution was heated to about 
S>0° C and a measured aliquot (5 ml) of the ferro¬ 
cyanide solution was added dropwise, with stirring, 
from a burette. The precipitate formed was allowed 
to settle, then filtered and washed with water. To 
the combined filtrate and washings, tartaric acid 
(2 g) and the buffer solution (5 ml) were added. 
In case turbidity appeared, a little more tartaric 
aicid has to be added. The solution was titrated 
xvith EDTA using Eriochrome Black T as the 
indicator until the colour changed from violet to 
clear blue. Blanks were also run concurrently and 
no blank correction was found necessary. 

Results and Discussion 

The results of typical experiments are given in 
Table 1. 

As the experiments were carried out using Analar 
samples and yielded concordant values, no standard 
deviation was calculated. 

It is seen, from the results (Table I) that the 
jDresent method has reasonably good precision and 
accuracy. The methods depend on the fact that 
the solubilities of cuprous thiocyanate, copper 
ferrocyanide and lead ferrocyanide are sufficiently 

3 ow so that quantitative precipitation may be 


assumed. The solubility products ef cuprous thio¬ 
cyanate, copper feri-ocyanide and lead ferrocyanide 
are 4*8 x 1*3 x and 3-5 x lO-is 

respectively. 


Table I 


/Vnion de.crirar.cd 

Amouni Amouns; 

of anion of anion 
taken found 

(in m moles (in m moles 
per litre) peiTitrc) 

No. of 
experi¬ 
ments 
done 

Thi xyc.nate 

100 

100-2 

3 

Fe rocyc.rdde 

10 

‘>96 

4 

( using copper sulphate) 



Fei rocyanide 

100 

1000 

4 

(using lead nitrate) 





It may be m.a.ijncJ that, a.iliough. good redox 
titrinietric methods are available for the determina¬ 
tion of the anions mentioned above, these methods 
are highly susceptible to interferences either in 
the presence of other possible reductants or of 
interfering anions in the system. For example, 
although ferrocyanide can be estimated conveniently 
by permanganometric procedure, such a procedure 
will fail in the presence of other reductants. The 
presence of reductants which do not get precipitated 
by Pb-+ or Cu- ’ will not possibly cause any inter¬ 
ference in the present method. Similarly, the 
excellent argentimetric method available for the 
estimation of thiocyanate will be complicated if 
chloride or bromide is present and these halide ions 
do not cause any interference in the present method. 
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LETTERS TO THE EDITOR 


HOMOGENEOtlS AND HETEROGENEOUS 
REACTIONS ON THE DISPERSION 
OF A SOLUTE IN MHD COUETTE FLOW—II 
Recently Murthy and Murthy^ discussed the influence 
of an applied magnetic field in the unsteady disper¬ 
sion of a solute with simultaneous chemical reaction 
in a conducting liquid flowing in a channel under 
uniform pressure gradient. The authors^ (hereafter- 
wards referred as I) have considered the same problem 
for the flow of a viscous incompressible conducting 
liquid of uniform density p, confined between two 


horizontal non-conducting planes in the present 
of a transverse magnetic field, when the upper and the 
lower planes y= ± d are moved horizontally mh 
equal and opposite velocities d= Uq in the direction vi 
the flow along the X-axis and there being no pressure 
gradient in the liquid. This case corresponds to the 
loading factor K (See for definition Sutton and Shcr 
man^) equal to zero. The object of this note is ic 
extend I to include the effects of K. The velocity 
profile in non-dimensional foim is given by, in nokr 
tion of 


, . sinhiWVj , cosh Mr]\ 

where M is the Harmann number. We further obtain 

/ cosh Mr) tanh M\ 

where u is the average velocity. 


u — 11=^ K\ 


sinh Mr) 

■ sinh M ’ 


In case of diffusion with the combined homogene- ing for C subject to the boundary conditiors eq, (h/ 
ous and heterogeneous reaction, we substitute Ua of of their paper, we obtain 
eq. (2) in eq. (15) of Murthy and Murthy^ and solv- 

r == — ^ r (M cosh Af + jS sinh M)sinh an sinh Mr) _ iTcosh ar) 

DL c)| L(a cosh a -f j5 sinh a) {M^ — a^) sinh M — a^) sinh M (a sin.i a ^ cosh a) 


I Afsinh M-r/3 cosh Af ^tanhM^ 
I coshM' Ma^ j 


cosh Mr) 

a2) cosh M ' 


tanh M ( 


Substituting for C from eq. (3) and from eq. (2), we relative to a plane moving with the mean speed of 

obtain Q of eq. (4) of I. Comparing this with Pick’s the flow with an effective dispersion coefficient 

law of diffusion, we find that the solute is dispersed given by 

= (41 


G (a, 


_1_fMsinhMH- ^coshM ^ tanh AT] 


2 a- (asinh 0 . + ^ cosh a) cosh AT L (Af^ — a^) cosh M 
r sinh (AT -{- a) sinh (M — a)-| X 2 tanh- M 

I .r , . i- a J 2a2 L 


L M -j- a M — 

_ A^tan h Msinh a 

M(a sinh a -f jS cosh a) 

■4a2(M2 -a=)sinh2M[^ 


Ma‘ J 

2M + sinh 2M I 


sinh (M -}- g) 

Ajf -j- a 


"PtanhAf Msinh M + ^ cqsh Afi A^tanh-M 
L. AfaS (M2 - a2)cosh AT J a'i (M 2 ~a 2 ) 
- 2 (ATcosh Af -f jgjsir.h AT) 

M a cosh a -f ^ sinh a 


sinh (Af — a) 
~ AT-a 




AVhen = 0, corresponding to the case of diffusion with a homogeneous first oidei reacticr. only, we cbtain, 


A-MsinhM | 

2a? (M- — a?) sinh acosh^ M I 
A- r IM -r sinh 2Af 


sinh (Af -I- g) sinh (M - a) l 
M -r a Af — a J 

, 2 tanh^ Mn 


2 a 2 — a2) cosh2 M ' M2 a2 J ^ 4a2 (M2 .-‘a2)sTnhW 


sinh 2M , 2Arcosh Af j sinh (A f -j- a) sinh {M — «) 1 ”] 
M a cosh a { AT -f a j J * 


( 6 ) 
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When = 0, we recover eqs. (6) and (7) of 1 from 
eqs. (5) and (6) respectively. 

It is seen that the conclusions of I, i.e., vy/hen K = 0 
also hold good for other values of K, while as in 
Soundalgekar and Gipta’s work^, the dispersion co¬ 
efficient Fia) or G (a, /3) increases with increase in K 
for fixed values of all the other parameters. 

Department of Applied V. V. Raman a Rao. 

Mathematics, D. Padma. 

Andhra University, 

Waltair, August 10, 1976. 

1. Murthy, S. N. and Mur thy, M. R. K., Indian 

J. Phys., 1974 , 4i^, 634. 

2. Ramana Rao, V. V. and Padma, D., Ci&r. Sci.^ 

1975, 44, 803. 

3. SuttonT G. W. and Sherman, A., Engineering 

Magnetohydrodynamics, • McGra w-Hi11, 1965, 

p. 351. 

4. ' Soundalgekar, V. M. and Gupta, S. K,, Int. J. 

Heat Mass Transfer, 1975, 18, 527. 


ANTIBODY FORMING CELL RESPONSE OF 
MICE TO DENGUE VIRUS GIVEN BY 
DIFFERENT ROUTES 

Dengue type 2 virus produces a lethal infection in 
adult mice via the intracerebral route', but fails to^ 
produce, morbidity or mortality when administered! 
intraperitoneally to adult miceh We have further 
noted that dengue virus remains ineffective when 
given intraperitoneally or intravenously to adult 
mice (unpublished data). Is this resistance- to peri¬ 
pheral route of inoculation of dengue virus due toi 
a greater production of interferon, or to a specific 
immune response ? Interferon does not appear to be 
responsible for this resistance as it has been shown 
that the administration of 500 units of interferon had 
no effect on the outcome of dengue infection-. 
It was, therefore, considered worthwhile to investi¬ 
gate the immune response of mice following inocula¬ 
tion of the virus by different routes. 

The study, was carried out on an inbred strain 
of male albino mice, weighing 20 to 25 g (aged 4 to 
6 months). The dengue type 2 virus (strain 23085) 
was used in the form of an infected mouse brain 
si^spension. The vims was given in doses of about 
10 =^ LDr,() intracerebrally (i.c.) to mice of group A, 
intraperitoneally (i.p.) to group B and intravenously 
(i.v.), through the tail vein, to group C. From each 
group, 5 to- 7 mice were sacrificed daily between 
post-inoculation days 1 to- 15 and the spleens collected 
aseptically. The splenic cells were squeezed out, 
washed thrice and suspended in MEM medium. The 
antibody plaque-forming cells were counted by the 
localized haemolysis-in-gel technique of Jeme et al.^. 
The coating of sheep RBC with the dengue virus 
was carried out using the technique of Russell et al.^ 


Only direct plaque forming* cells (PFC) were 
counted. 

* From, each mouse, multiple slides were prepared, 
'depending upon the count of the splenic cells. The 
mean values of PFC per 2 x lO"^ splenic cells 
(nucleated) of slides from 5 to 7 mice, studied 
daily are preseneted in Fig. 1. The mice- * given 



Fig. I. Antibody plaque forming cells (PFC) 
in the spleen of mice given dengue 2 virus by i.c. 
(X—X), i.p, (•—•), or i'.v. (A—A) routes. 


virus i.c. sickened and died by the 10th day, h(?hce, 
in group A, the observation could be recorded upto. 
day 9, only. In mice from group A, when given 
virus by the i.c. route, the PFC increased from! 
396/2 X cells on day 1, reached a peak on 
day 7 (716/2 x 10'^) and then decreased to 608/ 

2 X 10'^ on day 9. The mice from group B, given 
virus i.p. showed 420 PFC/2 X lO"^ cells on day 1, . 
which figure increased to 792 PFC on the 7th day. 
This number then declined until the lOth day, when 
the count was 440. The cells increased again and, 
on 15th day, the count was 584. Mice from group 
C, which were given, virus by the i.v. route showed 
384 PFC/ 2 X 10'^ splenic cells on day 1; this 
figure gradually increased to 748 PFC on 8th day. . 
There was subsequently, a constant decline of PFC 
until the 15th day, when the count was 404. 

The findings of the present study thus indicate 
that the immune response of mice administered 
dengue virus by different routes, as determined by 
the antibody plaque forming cells of the spleen, 
does not differ materially. Hence, a lack of the 
proper immune response does not appear to be 
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responsible for the observed morbidity or mortality 
of mice when virus is given by the i.c. route. It 
appears that the replication of virus in the brain 
tissue is an essential factor leading to illness in 
mice. 

We are thankful to Prof. R. M. L. Mehrot a, for 
the help. 

Department of Pathology. Pushpa Tandon. 

and Bacteriology, U. C. Chaturvedi.- 

K.G. M:dical College, 

Luicknow, 10, 1976. 
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TRANSFER OF JUVENOIDS AND INHIBITION 
OF EMBRYOGENESIS IN DYSDERCUS 
CINGULATUS (HETEROPTERA) 

Inhibition of embryogenesis by juvenile hormone 
analogues has been reported in the silk worm, Hyalo- 
phora cecropia (Riddiford, 1968), European corn 
bug, Byrrhocoris apterus (Slama and Williams, 
1966), and in locust, Schistocera gregaria (Novak, 
1969). In the present investigation, the juvenile 
hormone analogue, P-169 (Ethyl-pivaloyl-L-alanyl- 
p-aminobenzoate) was tested on the red cotton 
bug, Dysdercus cingulatus, and its effects on 
oogenesis were studied. 

The bugs were regularly reared (Judson et ciL, 
1976) and the freshly ecdysed adult females were 
topically treated with 1 pg /sp of the analogue. Its 
ID 50 value on the V instar nymphs of D. cingu- 
latus has been shown to be 0-00004 pg/sp (Slama 
et al, 1974). They were kept with freshly ecdysed 
untreated males and were mated. Controls were treated 
with 1 pl/sp of acetone only. On the third day, the 
females were dissected and their ovaries were 
examined, and fixed for further histological studies. 
After removing the female on the third day another 
freshly ecdysed untreated female was introduced, in 
its place. These insects mated normally and ovi¬ 
posited, but the eggs ' oviposited by this female 
failed to hatch. 
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The dissected ovaries of the treated femalea 
showed morphological differences when compared 
with the controls. Compound egg chambers (2 to 
3 oocytes in each) were found in many ovarioles, 
in some ovarioles only one or two oocytes were 
developed instead of four tO' six as in the controls. 
Furthennore, a few ovarioles were in a degenerated 
condition (Divakar and Novak, 1974 ; Judson et ai 
1976). In the histological preparations also, tk 
same effects found after treatment with ‘Paper 
Factor’ (Judson et al., 1976), such as the compound 
egg chambers with continuous ooplasm were 
observed. This compound was thus found pbteni 
enough to caiise sterility and contaminate tk 
untreated ones through transfer of the analogue 
during copulation as reported by Masner et uf. 
(1970) on. Pyrrhocoris apterus with other synthetic 
juvenile hormone analogues, ihese results strongly 
support the statement of Williams (1967) that the 
iuvenoids can be used as third generation pe.stickk' 
and the auttors are strongly of the opinion that 
this compound could also be used in the ficL 
against plant bugs. 

The authors are grateful to Dr. K. Slama, for 
providing the analogue and <o the C.S.l.R., New 
Delhi, for the financial assistance to the first Iwc 
authors. 

Entomology Section, P. Judson. 

Department of Zoology, B. Julius Divak^R. 

Osmania University, B. Kishen Rao. 

Hyderabad 500 007, 

India, May 10, 1976. 
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EFFECT OF GAMMA RAYS ON GROUNDNUT 
Investigations have been reported in recent years 
on the use of radiation induced mutations in the 
improvement of groundnut-Using X-rays Patil" 
isolated a large pod mutant, the tertiary branching 
mutant having increased pod setting. The present 
study was undertaken to investigate the effect of 
gamma rays on three varieties of groundnuts, 
namely, PVBM, Pollachi and TMV.,. One hundred 
dormant seeds of each of these varieties were 
irradiated with 20kR, 40kR, 60kR and 80kR of 
gamma rays. The treated seeds along with control 
were sown in the field in rows. Data, collected are 
given in Table I from a study of generation 
on the three varieties. 

Data on the percentage of germination were taken 
on the 10th day after sowing and the rest on the 
35th day and on 95th day. In all the three varieties 
the decrease in percentage of germination of seed 
and pollen fertility were inversely proportional to 
the increase in the dose of gamma rays (Table I) 
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indicating the leihality of the high doses on the 
life processes of the seedlings;. These gradually 
became pale and died after 14 days. Data taken 
on 35th day indicate that treatment with 20kR did 
not reduce the height of the plant as well as the 
number of leaves per plant but at 40kR a con¬ 
siderable reduction in the height and in the number 
of leaves per plant was observed in the three 
varieties. Similar results were alsO' obtained on the 
95th day but in the variety PVBM, at 40kR treat¬ 
ment, the height of the plant and number of leaves 
per plant were equal to that of the plants at 20kR 
and the control. This may be due tO' the gradual 
recovery of the plants from the radiation effect. 
Pollachi and TMV.^ showed miaximiim reduction 
in height and slight decrease in the number of. 
leaves per plant. The variations affecting the plant 
height have yielded short and dwarf varieties with 
condensed internodes. 

During the period from the 35th to 95th day 
there was further mortality (Table I). Although 


Table I 


hi 

No, 

, Variety/Tieatirent 

% of germi¬ 
nations 

Seedling 

survival 

After 35 days 


After 95 days 


No. of sterile 
plants 

Pollen 
fertility % 

{JOf m 
o c • 
tE! 

Average 

No. of 
leaves/ 
plant ‘ 

% of plants 
effected 

No. of 
plants 
studied 

Height 
ems 4- ' 

S.E. 

Average 

No. of 
leaves/ 
plants 

% of plants 
effected 

1. 

PVBM control 

92 

92 

22-4±I-9 


7-6 .. 

46 

30-8i2-0 

9* 1 



80 

2. 

20kR 

84 

84 

20-5±l-9 


7-7 44-0 

42 

30-4d::2-6 

8-2 

64-3 

•• 

71 

3. 

40kR 

54 

54 

10-9±l-0 


5*4 26*0 

39 

30*4±2-2 

8-2 

97-4 

2 

67 

4. 

60kR 

47 

nil 



.. 


•• 





5. 

80kR 

37 

nil 










6. 

Pollachi control 

91 

91 

18-3±2-3 


61 

51 

25'8±-l*3 

8-1 



91 

7. 

20kR 

89 

89 

18-4±l-9 


6-2 19*1 

44 

27-7-J::M 

8-0 

27-3 

.. 

75 

8. 

40kR 

85 

85 

13-7±2-3 


5-3 10-6 

34 

20-ld:l-0 

7-1 

72-4 

2 

65 

9. 

60kR 

49 

nil 










10. 

80kR 

33 

nil 








•• 


11. 

TMVs control 

88 

88 

18-8±2-7 


7*5 

44 

27*0dz2*9 

8*2 



97 

12. 

20kR 

52 

52 

18-5±2-7 


6-4 21*2 

46 

26- 6ibl • 6 

8*0 

45-4 


85 

13. 

40kR 

40 

40 

14-0±2-4 


6-0 20-0 

24 

20-l±l*6 

6*2 

83-3 

2 

65 

14. 

60kR 

39 

nil 








. «• 


15. 

80kR 

31 

nil 








.. 
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the data collected on the 35tli day indidated a 
higher percentage of plants with morphological and 
chlorophyll abnormalities at 20kR than at 40kR, 
the analysis on the 95th day revealed that the 
percentage of these plants was higher under 40kR 
treatment than at 20kR. This may be due to the 
recovery of plants at 20kR from the effects of 
radiations after the 35th day. Such a 
recovery was observed by earlier investigators 
also-'i’^. Apart from these observations leathery 
leaf, fused leaflet and imparipinnate leaf variants 
affecting the leaf character and Xantha, Albina, 
Dark green, Virescent and Striata were the ones 
found affecting the chlorophyll deveHiopment. 
Sterile plants of two each in Pollachi and TMV^ 
and two plants having sterile branches in PVBM 
were encountered at 40kR treatment 

Our thanks are due to the University Grants 
Commission, New Delhi, for the award of a Junior 
Research Fellowship to one of us (S.V.) under 
the Special Assistance Programme in Cytogenetics. 

Department of Botany, P, V. Bhiravamurty . 
Andhra University, S. Venkata Ratnam. 

Waltair 530 003, 

April 26, 1976. 
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SEROLOGICAL TESTS TO FIND OUT 
ANTIGENIC DIFFERENCES AMONG ISOLATES 
OF XAIWmOMONAS VESICATORIA (DOIDGE) 
DOWSON AND SOME OTHER PHYTOPATHO- 
GENIC BACTERIA 

Serological techniques are used for identifying 
and typing pathogenic bacteria (Katznelson and 
Sutton, 1956 ; Lucas and Grogan, 1969 ; Otta and 
English, 1969 ; Charudattan et al, 1973). 

In the present investigation 28 isolates of Xantlio- 
monas vesicatoria (22 from chillies, 3 each from 
tomato and Dhatura), 14 other Xanthomonas spp. 
and) 5 non xanthomonads phytopathogen ic bacteria 
were subjected to serological tests to find out anti¬ 
genic differences among them. Antisera types I 
and II of Xanthomonas vesicatoria were obtained 
from Prof. R. E. Stall and R. Charudattan, Univer¬ 
sity of Florida, USA. Agar gel double diffusion 
tests as described by Ouchterlony (1958) were 
used throughout these experiments. The medium 
consisted of 0-01 M PBS (Phosphate Buffered 
Saline, pH 7*2), Difco agar 1*5% to which 0*04 ml 
of 80% phenol per 100 ml of the medium was 
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added as a perservative. Dilution of antisera v/itl 
saline water (0-85%) in the ratio of 1 ; 2 was 
throughout the experiments. After pouring 
antigen and antisera in the respective wells, 
dishes were incubated at 8° C. Observations 
recorded at 12 hr. intervals iipto 5 days for 
formation of white precipitation bands between 1^' 
antigen and aniserum wells. 

On the basis of reaction with the type of aflb 
serum/antisera and inability of the .isolates I* 
react with either of the twO' antisera, the variou 
isolates were categorised into 4 groups. In thes 
reactions, two types of precipitation bands, 
arc like and fast moving near the antigens and aBl 
sera wells respectively were formed similar to- thoi 
observed by Charudattan et a/.i. 

Group I —reacted with type I antiserum, con 
prised of 18 chilli isolates, 2 tomatoi isolates, 
dhatura isolate. Group U —^reacted with tyx>e ■ 
antiserum comprised of 1 chilli isolate. Group 
reacted with type I and type 11 antisera comprise 
of 2 chilli isolates. Group IV —did not react wi 
•either type I or type II antisera, comprised of 
dhatura isolates and 1 chilli isolate. Reaction of 
isolates 2 each from chilli, tomato- and dhatura wi 
type I antiserum is indicated in Fig. 1. 



Fig. 1. Serological reactions of heated antig 
of Xanthomonas vesicatoria isolates ; XB8 
XV16 (from chilli), XTl and XVE64 (from tomi 
and DLl and DL2 (from dhatura), with antisei 
type I. Antigene of isolates DLI and XV16 
not react while others formed a faast moving; b 
near the antiserum well. 

Out of 14 Xanthomonas spp. 5 species, 

X. sesaini, X. clerodendroni, X. argemoneae, JV. 
and X. ricini reacted serologically with type I ^ 
serum and none with type II. Only X. argenjoi 
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was found to react in, the manner similar to that 
of X, vesicatoria in forming a fast moving band' 
near the antiserum well with heated antigens and 
one arc like band near antigen well with non-heated 
antigens. Thus X. argemoneae may possibly 
belong to X. vesicatoria group and the 4 other 
species appear to share some commion antigens 
with X. vesicatoria as they reacted with the 
antiserum prepared against X. vesicatoria though the 
fast moving band near the antiserum well by heated 
antigens was absent. Nine other species of 
Xanthomonas, viz.j X. transJucens, X. oryzae, 
X. campestris, X. molvacearum, X. cymopsidis, 
X. azadirachtii, X. v'lgnicola, X. amaranikicola, 
X. citrl, 2 species of Pseudomonas, i.e., P. sesamiy 
P. manglferi4ndicae, E, catorovora, Coiynebacteriiim 
michiganense and Agrohacteriiim tiimefaclens did 
not react with either type I or type II antisera 
produced against X. vesicatoria isolates. 

Thus, 9 species of Xanthomonas, 2 species of 
Pseudomonas, 1 species each of Erwinia, Coryne- 
bacterium and Agrobacterium are not serologically 
related to X. vesicatoria and serological specificity 
appears to be confined to generic level of phyto- 
pathogenic bacteria used in these experiments, and 
to some extent in species level. 

Thanks are due to Prof. R. E. Stall and Dr. R. 
Charudattan, University of Florida, USA, for the 
supply of antisera and authorities of the Udaipur 
University, for facilities provided. 

Department of Plant P. S. Shekhawat. 

Pathology, B, P. Chakravatiti. 

Rajasthan College of 

Agriculture, University of Udaipur, 

Udaipur, August 19, 1976. 
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STUDIES ON A MOSAIC DISEASE OF MUSK 
MELON {CUCUMTS MELO L.) 

A SURVEY of virus diseases of musk melon (Cucu- 
mis melo L.) conducted in 1974 revealed two- 
distinct types of symptoms, viz., melon mild mosaic 
and melon ringspot mosaic. Detailed studies 
conducted on the mild mosaic disease (Fig. 1) 
are reported here. 


The disease is characterised by mosaic mottling 
of the leaves in the form of irregular chlorotic and 
green areas on the leaves without any leaf 
distortion. 



Fig. 1. Melon affected with mild mosaic. 

The causal virus was found to be sap transmissible 
to cucurbitaceous hosts only. It infected bottle 
gourd (Lagenaria sicerarea), Luffa cylindrica, 
Momordica charantia, Citriillus vulgaris, C. vulgaris 
var. fistulosus and Cucumis sativus producing 
mosaic symptoms. The virus did not infect tobacco 
var. White hurley or Nicotiana glutinosa but 
induced local lesions on Chenoppdiiiin amaranti- 
color. 

The virus was found to be infective when heated 
to 90° C for ten minutes, at a dilution of 1 : 
100,000 and also after storage for 60 days at room 
temperature. 

The viras was purified using 8-5% butanol, 
M/20 phosphate buffer (pH 7-5) containing 0*1%' 
thioglycollic acid and two cycles of differential 
centrifugation as reported by Shankar et al (1971L 
The electron micrographs (Fig. 2) revealed the 
virus particles to be rigid rods measuring 
280 mjj. X 15 m.yu. 

An antiserum of the virus was prepared by inject¬ 
ing white albino rabbits intramuscularly with 
purified virus preparations emulsified with Freimd^s 
adjuvant (Bacto) complete, thrice at weekly inter¬ 
vals followed by an intravenous injection with 
purified virus alone after a week and bleeding the 
rabbits 10 days after the last injection. The sernml 
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was separated from the red blood cells by decanta¬ 
tion and low speed centrifugation at 7,000 rpm for 
15 minutes and stored in 50% glycerol in a deep 
freeze. 



Fig. 2. Electron micrograph of melon mild 
mosaic virus stained wtih PTA, x 1,42,000. 


The antiseruim gave a positive precipitin reac¬ 
tion with diseased plant sap and purified vims 
preparations but not with, healthy plant sap and had 
a titre of 1 : 2048. The antiserum alsO' reacted 
with bottle gourd mosaic virus (Cucumis virus 2)i, 
the culture of which has been maintained in the 
laboratory. 

Thus the physical properties, host range, particle 
morphology and serological relationship suggest the 
caiisal virus tO' be cucumber green mottle mosaic 
virus- or Cucumis virus 2. Investigations on the 
melon ring spot mosaic virus are in progress, 

: Grateful thanks are due to USDA for providing 
funds under a PL-480 Project on Research on 
Purification and Serology of Plant Vimses and 
establishment of National Sera Bank and to Br. 
V. V. Chenulu, Head of the Division of Mycology 
and Plant Pathology, for keen interest and providing 
necessary facilities. 

Division of Mycology and T. K. Nariani. 

Plant Pathology, S. M. Viswanath. 

Indian Agricultural Research S. P. Raychaudhuri. 

Institute, A. V. Moharir. 

New Delhi 110 012, May 18, 1976. 
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GENETICS OF PIGMENTATION IN OKRA 
[ABELMOSCHUS ESCULENTUS <L.) MOENCH] 
Inheritance of pigmentation in “Okra” [Abelmos- 
elms esciilenfus, (L.) Moench] was studied in the 
cross Red Bhendi x Early Long Green, from 
observations of individual characters and their 
joint segregations in Fo. The nature of gene.s 
involved and their relatilonship including linkage 
have been worked out and the genes symbolized. 
The pigmentation on stem, petiole, and leaf vein is 
trigenically controlled, while petal veins and fruit 
pigmentation are controlled by a single pleiotropic 
factor. 

Erickson and Couto (1963)i reported multiple 
factors for pigmentation on stem, petiole and 
single factor for fruit pigmentation. Kalia and 
Padda (1962)*^ suggested monogenic inheritance 
for fruit colour while Kolhe and D’Criiz (1966) * 
reported monogenic inheritance for stem, fruit and 
petal veins and trigenic for petiole pigmentation. 

The cross ‘Red Bhendi’ x ‘Early Long Green’ 
was effected in kharif 74 and Fo generation was 
studied in kharif 75. Observations.. on various plan! 
parts were . recoirded at flowering and onwards. 
Tests for goodness of fit (Fisher, 1941)2 and 
homogeneity test (Mather, 1957)5 were applied 
and linkage values were worked but by product 
ratio method. The gene symbolization was adopted 
as sugge.sted hy Tanaka (1957)^. 

The segregation for pigmentation in the cros.s Red 
Bhendi X Early Long Green is presented in 
Table I 

The above data reveal that one of the comple¬ 
mentary factors for stem is linked with recombina¬ 
tion value of 7T2%. One gene is found common 
for petiole, petal veins and fruit pigmentation, 
One of the complementary factors is found com¬ 
mon for petiole and vein while one of the two 
complementary factors is found linked with factor 
for petal veins with reco'mbination value of 41 *57%. 
The pleiotropic factor is found common for leaf 
veins. No recombination is found for pigmenta¬ 
tion in petal veins and fruit which is due to the 
same pleiotropic action. 

Erickson and Couto, (1963) reported rnultiple 
factors and Kolhe and D’Cruz (1966) monogenic 
inheritance for stem colour. The results obtained 
in these studies are different from those of earlier 
workers. Trigenic ratio of 45 : 19 and cdonogenic 
ratio, pleiotropy , for pe-tiole, petal veins and fruit 
pigmentation respectively have been confirmed in 
the present studies. 

The factors and have C.O, 

Values 15-7 md 41-57% respectively, 
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Table I 

segregation for pigmentation in. a cross Red JBhcndi . Early Long Green 


Pigmentation 

on 

Observed segregation 

Ratio 

X- 


Gene symbol 


Pigmented 

Non-pig- 
men ted 



Stem 

245 

48 

54:10 

0-1275 

Sp„i 


SPos 

Petiole 

212 

81 

45:19 

0-5846 

Pi,„ 

^ VbL 


Leaf veins 

254 

39 

55:9 

0-1367 

y,al 



Petal veins and Fruit 

220 

73 

3:1 

0-0010 

Ik 




Joint segregation for these five characters is given in Table 11. 

Table H 

Joint segregations of five pigmentation characters in f.y of Red Bhendi ' : Early Long Green 


Observed segregation 

Characters -- Joint ratio X- 

XY Xy xY xy 


Pigmentation on 

1. Stem (54:10) 

Ob. 207-00 

49-00 

with petiole 

Ex. 173-82 

32-18 

(45:19) 

Ex. 200-00 

47-21 

2. Petal veins 

Ob. 228-00 

19-00 

(55 :9) 

Ex. 212-34 

39-43 

common gene 

Ex. 233-38 

18-06 

Petal veins 

Ob. 216-00 

30-00 

(3:1) 

Ex. 219-75 

27-47 

11. Petiole (45:19) 

Ob. 164-00 

35-00 

with leaf 

Ex. 176-98 

74-81 

veins (55:9) 

Ex. 175-15 

30-90 

Petal veins 

Db. 162-00 

47-00 

(3:1) 

Ex. 154-51 

65-25 

Ex. 165-86 

40-14 

III. Leaf veins 

Ob. 221-00 

39-00 

(55:9) with 

Ex. 219-75 

32-05 

petal veins (3:1) 
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39-79 

Linkage, C.O. 7-12% 

2-6553 

15-00 

31-00 

2970:550:486*90 

115-9748 

34-76 . 

6-47 

Independent 


18-06 

23-50 

813:63 :63:8i 

3-2746 

00*00 

47-00 

48:6:0:10 

0-3294 

00-00 

45-78 

Common gene 


79-00 

15-00 

2475:1045:405:171 

109-1587 

28-97 

12-24 

Independent 


76-65 

10-30 

612:108:268 :36 

3-4704 

43-00 

41-00 

135:57:45-19 
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51-51 

21-73 
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53-88 

33-12 

Linkage, C.O. 41*57% 

5-3394 

00-00 

33-00 

48:7:0:9 


00*00 

41-20 

Common gene 

3-1461 


2. Fisher, R. A., Statistical Methods for AgricuL 

tiiral Workers, Oliver and Boyd, London, 
1941. 

3. Kalla, H. R. and Padda, D. S., Ind. J. of 

Genet.. 1962, 22 (3), 248. 

4. Holhe, A. K. and D’Cruz, R., Ibid., 1966, 

26 (1), 112. 

5. Mather. K. The Measurement of Linkages in 

Heredity, Methuen and Co., London. 1957. 

6. Tanaka, Y., International Union of Biologi-^ 

cal Series B, 1957, 30, 1. 




50 


Letters to the Editor 


[ Current 
Science 


INDIVIDUAL AND COMBINED EFFECT OF 
BACTERIAL AND ALGAL INOCULATION ON 
THE YIELD OF RICE 

Rice field soil rs a most efficient non-symbiotic 
nitrogen fixing ecosystem since its daily integrated 
nitrogen fixation is of the same order of magni¬ 
tude as that of a symbiotic system. In submerged 
rice soils, biological nitrogen fixation is essentially 
an algal process^ and artificial inoculation of the 
rice field soils with blue-green algae has been 
repeatedly found to benefit the rice crop both in 
terms of crop nutrition and productivity-. This 
preliminary communication deals with the effect 
of the commercial inoculla of Azotobacter chroo- 
coccum and blue«green algae (obtained from 
Bafelab, Poona) on the growth and yield of two 
varieties of rice (Jaya and Telia Hamsa) under 
field conditions during June to November, 1975. 


Table T shows the influence of the inocula on 
plant characters. A, chrococciim and blue-green 
algae alone significantly increased the number of 
effective tillers over no inoculation series. 
Although the panicle length and number, of filled 
grains did not significantly differ between the 
A. chroococciim and blue-green algae treatments, 
these characters were strikingly influenced by the 
combined effect of A. chroococciim and blue-.gi'cen 
algae. Individual application, of A. chroococcum 
or blue-green algae resulted in the increase of 
14-15% in the number of filled grains over th.’ 
uninoculated series, while the combined inoculation 
of A. chroococciim and bkie-green. algae further 
increased it by 4-5% over the individual inocula¬ 
tion. Similar trend was observed with regard tu 
the straw yield also. 


Table I 

Straw yield, effective tiller, panicle lengthy number of filled grainslpanicle and test weight under different culture 

treatments 


Cultures 

Mean of two varieties under 

4 nitrogen levels 


Straw 

yield 

(q/ha) 

Effective 

tillers 

(M^) 

Panicle 

length 

(cm) 

No. of filled 
grains 

Test 

weight 

(gms) 

No culture 

48 

334- 5i 

19-96, 

85-75,, 

22-55, 

A. chroococciim 

55-6?, 

345-3, 

20-65^, 

.97-95,, 

23-30,, 

Blue-green algae 

58-Sj 

356- 5(, 

20-80j 

99-17,, 

23-39„„ 

Azo + B.G.A. 

63-Sa 

371 •5,, 

21-20„ 

104-08,, 

23-6Ka 

C.D.0.Q5 

3-52 

10-30 

0-31 

4-20 

0-314 


The experiment was laid out on a split plot 
design in plots of 3*75 x 2-8 m with 16 main 
treatments involving four levels of nitrogen 
(0, 50, 100, 150 kg N/ha) in the form of urea 
and four treatments involving (i) no culture, 
(ii) A. choococcum, (Hi) blue-green algae and 
(zV) combination of A. chrococciim and blue 
green algae and sub treatments involving 
2 varieties (Jaya and Telia Hamsa). Both the 
bjacterial and blue-green in^odula were suspended 
in water (600 gm in 6 litres of water) and the 
roots of 30 days old rice seedlings were dipped 
in them and transplanted in the experimental 
plots. The remaining portions of the inocula 
(@ 10 kg/ha) were sprinkled over the standing 
water in the respective plots, one week after 
transplantation. 


In terms of grain yield, both the rice varietii.^ 
significantly responded to increasing levels 
nitrogen, although Jaya was more yielding than 
Telia Hamsa (Table II). While the application l>: 
A. chroococciim or blue-green algae significanil.. 
increased the grain yield over the ii(ninocul:uc,; 
series, a combination of the two was better tha! 
the individual effect. The observed non-significau 
interaction between nitrogen and culture indicatci 
the uniform beneficial effect of the cultures a 
every level of nitrogen. Besides nitrogen fixatior 
the complementing effect of growth, substance 
produced by these microorganisms may be re.spon> 
ble for the combined effect of Azotobacter and Him 
green algae. In the rice field ecosystem invalvin 
Azotobacter and blue-green algae, the requin 
ments of the different components could be visii; 
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Table 11 


Grain yield of rice {qjha) under nitrogen levels^ cultures and varieties 





Nitrogen levels kgs/ha 





0 


50 

100 

150 

Mean 


T.H. 

JAYA 

T.H. JAYA 

T.H. 

JAYA 

T.H. 

JAYA 

No culture 

36*36 

39*22 

46-40 49-92 

53-06 

65*26 

58*44 

73-94 

52* 8« 

A. chroococcum 

42*66 

46-34 

52-62 60-46 

58*04 

70-36 

60*44 

76-58 

58-4f 

Blue-green algae 

44-34 

45-78 

54-86 59-96 

60*36 

72*96 

65*22 

79-24 

60-4j 

Azo + B.G.A. 

50*40 

52* 12 

58-04 65-60 

63-40 

75*74 

66*86 

79-56 

63-8,, 

Mean (V x N) 

43*40 

45-60 

52-80 59-00 

-.8*80 

71*00 

62*60 

77*20 


Mean (N) 

44*06 

56*00 

64*80 

70*00 


Varieties' Telia Hamsa (T.E.)—54*46 Jaya- 

-63*30. 








Results of statistical analysis 




Source of variation 


Significance (5 %) 



^-U.0.06 

Nitrogen levels 



Highly signifi ant 




3-2 


Cultures 



Significant 




3*2 


Nitrogen x cultures 



Noc-significant 




.. 


Varieties 



Significant 




1*8 


Varieties x Nitrogen 



Significant ^ 




3*6 


Varieties x cultures 



Not significant 




.. 


Varieties x Nitrogen x culture 


Not significant 







lised to take place through a recycling machanisixi 
as suggested by Venkataraman and Neelakantan-^ 
The authors wish to record their 'sincere thanks 
to Dr. G. S. Venkataraman, Head, Division of 
Microbiology, lARl, New Delhi, for his thoughtful 
suggestions in writing this note. 

College of Agriculture, L. Jalapathi Rao. 
Rajendranagar, ^ A. Venkatachari. 
Hyderabad, W. V. B. Sundra Rao. 

April 24, 1976. K. Raj Reddy. 


1. Stewart, W. D. P,, (Ed.). Nitrogen Fixation by 

Free-living Microorganisms, Combridge 
University Press, London, 1975, p. 471. 

2. Venkataraman, G. S., Algal Biofertilizers and 

Rice Cultivation. Today and Tomorrow, 
New Delhi, 1972. p. 71. 

3. — and Neelakantan, S., Phykos, 1968, 7, 242. 


STOMATA IN OPHIOGLOSSUM PALMATUMh. 
The epidermal structure of the Indian species of 
Ophioglossum was briefly described by Mahabalei. 
Pant and Khare^ have studied the mode of develop¬ 
ment of stomata, in four species of Ophioglossum 
and alsoi in Botrychium and Helminthostachys. But 


as far as known, the epidermal features, which are 
being described here under, of O. palmatum are com¬ 
pletely unknown. Statistical data on stomal index 
and other aspects are given for the first time. 

The plants of O. palmatum (epiphytic gain^ 
species) were obtained from U.S.A. (Fig. 1). Other 
species of Ophioglossum described in this paper 
were collected from several localities from Central 
India : viz.y Gwalior, Shivpiiri, Narsinghgarh, Rewa, 
Ambikapur, Jagdalpur, Varanasi and Nainital. 
Excursion toi these places have yielded ei^t species 
of the genus', viz., O. costatum R. Br., O. nudicaule L., 
O. petiolatum Hook., O. lusltanicum L., O. grami- 
neum Willd., O. polyphyllum. A. Braun, apud 
Seubert, O. vulgatum L. and O. costonudum n. sp. 
Goswami and Khandelwal. The plants of Botry¬ 
chium Swartz and Helminthostachys Kaulfuss were 
collected from Nainital and Gorakhpur respectively. 

Epidermal features from mature leaves were 
studied from peels of the central portion. The peels 
were obtained by heating the material at 60° C for 
15 to 30 minutes in the mixture of hydrogen, per¬ 
oxide, acetic acid water (4 : 4: 2 parts respectively). 
These were then stained with hematoxylin and 
mounted in glycerine. 





Table I 

Epidevnial features of the family Ophioglossaceae 
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Cells of epidermis are straight. They do not 
possess stomata on their upper surface. Both 
leatLires are unlike other species of Opltioglossuni 
(sinuous epidermal cells) but similar to Helmintho- 
stackys and Botrychiiiin. The size of epidermal 
cells (273 X 77 yu) and the stomata (110 X 69 p) 
are the largest among the Ophioglossaceae (Table 1). 
But as expected, the number of stomata and epi¬ 
dermal cells on the lower surface are the lowest 
(Table T). 


S3 

of perigene divided by radial walls before or after 
the formation of guard cells and increase' their 
number. The meristemoid divides by two successive 
walls formed at right angles to each other cutting 
off two mcsogcne cells before the meristemoid 
functions as the guard cells mother cell. The 
guard cells of a mature stoma are surrounded by 
complete rings of subsidiary and encircling cellsv 
each ring consisting of several cells (Fig. 2). The 
marginal cells of lower epidermis forming dome- 



Figs. 1-4. Fig. 1. A plant of O. palmatiim (X i)- Fig. 2. Lower epidermal feature in O. palma^ 
turn. Note the anitcleate guard cell mother cell (arrowed) and accessory subsidiary cells {a>:) 

(X 175). Fig. 3. Normal stomatal apparatus in O. palmatum (x 600). Fig. 4. Another stonta • 
‘^showing lipped’^ projections (Ip) in between the guard cells (x 600). 

The mode of development of stomata iii the I'ke papillae such as noted in H. zeylanica^ has not - 

present study essentially conforms to the pattern - been, observed in- the present study, 
described by Pant and Khare-, Basically piper In O. palmafum the stomata were, seen to possess 
type, the stomatal development is perigenous in uniform guard cells»(Fig. 3) or some of them h.adi - 

Ophioglossaceae, Frequently the neighbouring cells th,e “lipped” gaurd cells (Fgig. 4). These extensions- , 




54 


Letters to the Editor 


from gaurd cells overlapped each other and gave 
a peculiar shape to the stomata. Such a state has 
not been reported in any member of Ophioglossaceae. 

It is very interesting to note that its stomata resemble 
more closely with that of H. zeylanica than with 
other species of Ophioglossum. 

We are thankful to Mrs. Virginia Ault, Cali¬ 
fornia (U.S.A.), for sending the plants of 
O. palmatum. 

Department of Botany, Sharda Khandelwal. 

Govt. Science College, H. K. Goswami. 

Gwalior, India, April 2, 1976. 

1. Mahabale, T. S., BulL Bot. Siirv. India, 1962, 

4, 71. 

2. Pant, D. D. and Khare, P. K., Ann. Bot., 1969, 

33, 132, 795. 

SOME FUNGI HITHERTO TJNREPORTED FROM 
INDIA 

Two interesting fungi, viz., Guignardia musae Racib. 
and Synchytrium aiireuin Schroet, were collected from 
Banana “Hari Chall” sweet variety and “Sowthistle” 
plants respectively, from Gorakhpur (U.P.). This 
forms the first report of their occurrence from India. 

1. Guignardia musae Racib. (Conidial state Pig. lA) 
On the living leaves of Musa sapientum L. 

(Musaceae) ; Asuran, Gorakhpur; November 1975, 
leg. Y. N. Srivastava. 

The fitngus incites minute, rusty, dark brown, 
circular to oval blisters on the lamina (0*5-T0 mm 
in diam.). 

Sections of the infected leaves through the blisters 
show the Mycelium as endophytic, branched, septate 
and intracellular; Hyphae profusely ramifying in 
the intercellular spaces also (2-4in thickness) ; 
Conidia roughly spherical (10-15> in diam.), thick- 
walled and produced in chains. The fungus with its 
perithecial state was recorded on the living leaves of 
Mum paradisiaca L., for the first time from Buiten- 
zorg, Java^- 

2. Synchytrium aiireiim Schroet (Fig. IB), 

On the living leaves and stems of Sonchus okra- 
ceus L. (Compositae) ; Kusmi forest, Gorakhpur; 
September 1975, leg. Y. N. Srivastava. 

The fungus incites numerous, minute, granular galls 
unevenly distributed on the surface of the host 
stem and leaves (0-2-0-5 mm in diam.). Sections 
of the infected materials through the galls show 
host cells considerably enlarged in the infected 
region; mature prosori thick-walled, circuf.ar to 
oval (80-100/4 ia diam.J but yo-unger ones 7-0- 
7*5/4 in diam. and ch^acteristically intracellular. 
Germinating prosori have also been observed; 



zoosporangia flatly oval (70-120/4 in dia- 
measurements of prosori of the causal i 
differ from those reported by Cooki (!•. 
the same ispecies recorded on Lactiu ,; 
corresponds more to the original desciii 
Schroeter on Lysimachia nummuJarla. 




Fig. 1 A-B. Fig. 1 A. Guignardia muMt^ 
in host leaf section. Fig. IB. SyncJiytriun. 
young and mature prosori. 


The specimens have been deposited in 
l.M.L, Kew, at Nos. 199644 and 199642 rc 
The authors express their thanks t* 
Johnston, Directo-r, Dr. Punithalingani 
Stamps of the C.M.I., Kew, England, 
help in identifying the species, 

are also due to Dr. Y. B. Singh, Priu 
Dr. G. C. Srivastava, Reader in Botany, St ‘ 
College, Gorakhpur, for encouragement 
ratory facilities to one of us (Y. N. S.) 
Botany Department, K. S. BiiAi- 

Univ. of Gorakhpur, 
and 

Department of Botany, 

St. Andrew’s College, 

Gorakhpur, May 10, 1976. 


1. Cook, M. T., MycoL, 1945, 37 (5), ' 

2. Saccardo, P. A., Syll. Fung.^ 1888, 7, 

3. —, Ibid., 1913, 22, 75. 
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OCCURRENCE OF LOPHODERMIUM MANGI- 
FERAE ON MANGO LEAF IN VARANASI 

A LEAi' spot of man,go {Mcuigifera iiidicii L.) was 
collected ia the old botanical, garden of Banaras 
Hindu University in 1964 which, on examination, 
proved to he caused by Laphoderniium mangiferae 
Koord. The fungus attacks fallen leaves producing 
amphigenoLis, whitish, scattered, irregular, 4-0- 
6*0 mm diam. spots (Fig. 1) with black speck-like 
ascocarps in the centre. A vertical section through 
the apothecium (Fig. 2) shows the paraphyses and 
asci within. The individual asci are cylindrical 
cohlaining 8 filiform, niultiguttulate ascospores 
(Fig. 3). The fungus was originally reported 
from Java (Koorders, 1907) and subsequently from 
Puerto Rico (Agri. Hand Book 165, ,1960) and 
Brazil (Viegas, 1961). Apparently it is more widely 



Figs. 1-3. Fig. 1. Undersurface of mango leaf 
showing pale spots and dark apothecia of Lopho- 
dermiiim mangiferae, x 1- Fig. 2. Vertical section 
through an apothecium showing a narrow opening 
and a mass of asci and paraphyses, x 175. Fig. 3. 
Two asci with fasciculate ascospores within, x 650. 


distributed than the published reports indicate. 
One species of Lophodennium, L. meialeucum (Ff.) 
De Not., occurs on. living leaves of Rhododendron 
cafawbiense (Ellis and Everhart, 1892) but most 
others have been reported only from fallen leaves 
of flowering plants and conifer needles. This is 
the first report of the occurrence of L, mangiferae 
in India. 

Dept, of Mycology and V. P. Tewarj. 

Plant Pathology, J. S. Srivastava. 

Faculty of Agriculture, 

Banaras Hindu University, 

Varanasi 221 005, May 22, 1976. 
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ORTHO DICHLORO BENZENE: A NEW 

pretreatjng agent for chromosome 

ANALYSIS 

The application of chemicals for facilitating 
chnomosome analysis inhibiting spindle and con¬ 
tracting chromosomes is well knowni'-. While 
working with such pretreating agents, O-dichloro- 
benzenc'^ (ODB) has been found to be more effec¬ 
tive than the conventional agents in the root 
meristems of AlHiini cepa, Alliiun sativum, 
Ornlthogaliini thyrsc/ides, Pisiim sativum, Urginea 
indica and Vida faha. The following improved 
procedure has been evolved for obtaining well 
scattered chromosome configurations. 

1. The root meristems are immersed for 30 
minutes (A. cepa, A. sativum and O. thyrsoides) 
or for 60 minutes (P. sativum, U. indica and 
V. faha) in a partially (30-70%) saturated solu¬ 
tion of ODB in water. The meristems are washed 
with water and fixed in Carnoy’s fluid and stored 
in 70% alcohol or proceeded with directly. 

2. The meristems are hydrolysed in NHCl for 
8 minutes (A. cepa, A. sativum and O. thyrsoides) 
or 15 minutes (P. sativum, U. indica and V. faba) 
and stained in the modified feiilgen reagent for 
5 minutes**^ and aqiiashed in acetocarmine or 10% 
acetic acid. 
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Figs. 1-6. Chromosome spreads of : 1. AlUiim 
cepa, 2. Allium sativum, 3, Omithogalum thyrsoides. 
4. Fisum sativum, 5. Vida faha and 6. Urginea 
indlca. (Figs. 1-6, X 1,200.) 


t Cumf 
Seim 

ODB is comparatively cheap. As the satiirau 
solution is cytotoxic, a further dilution by 30-70' 
is obligatory for desired results, uiiilike in the otlk: 
agents where saturated stock solutions are con 
veniently used. The effective duration, of pretreat 
ment is probably the shortest known for any sue! 
chemical including its isomer p-dichlorobenzei^v 
Chromosome contraction and spreading is botte 
than in the other pretreating agents (Figs. 1-6) tail 
compares well with colchicine, sometimes eve.: 
yielding diplochromosomal state. 

The authors are thankful to C.S.LR., India, an: 
the authorities of the Berhampur University k 
financial assistance and facilities. 

Cytogenetics Laboratory, C. B. S. R. Sharm.^ 
Department of Botany, B. N. Behera. 

Berhampur University, R. K. Sahu. 

Berhampur, Orissa, May 29, 1976. 
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A NEW HOST RECORD FOR PERICONIA 
PARASITICA TILAK 

Seedlings of Melia azadirachta L. showing le;: 
spots were collected from St. Andrew’s Collec 
Campus, Gorakhpur, during January 1976. Th 
fungus was identified as Fericonia parasitica Tilak 
The symptoms and morphological characters of If- 
pathogen are as follows : 

Infection spots hypophyllous, light brown 
irregular (0-5—1-5 cm in diam.), with niimeroi! 
minute dark points. Mycelium is endophytie 
branched, septate and hyaline to brownish in colour 
Conidiophores straight as well as curved, 2-'. 
septate, fertile head separated by a septum, colon: 
light brown, 150-170 pt long and 16-18/it wide 
emerging in fascicles of 2-4; Conidia catemilate 
brownish, globose, verrucose and 12 -5-17*5.^ 
in diam. 

There a.re some variations in the number of sept: 
in the conidiophores and measurenients of tb- 
pathogen from the one originally collected by Tilak 
on Desmodium laxiflorum D, C. from Poona^- 
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Pathogenicity of the causal organism has been 
tested. 

Thanks are expressed to Dr. S. T. Tilak, Dr. K. S. 
Bhargava, Dr. Y, B. Singh and Dr. G. C. Srivastava 
for their help in various ways. 

Department of Botany, V. N. Srivastava.. 

St. Andrew’s GollegCj 
Gorakhpur (U.P,)^ 

May 10, 1976. 


1. Subramaniani, C. V., Hyphomyceies, I.C.A.R., 

New Delhi, 1971, p. 322, 

2. Tilak, S. Ti, Mycopath. Mycol Appl, 1958, 
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STUDY ON GENEHC VARIABILITY IN 
CYMBOPOGON MARTINII WATS. VAR. MOTJA 
India is the major producer of palmarosa oil, which 
is obtained by hydro-distillation of the grass— Cymbo^ 
pogon martinii Wats. var. moiia. In 1973-74 India 
exported 10* 1 tonnes of palmarosa oil valued at 
Rs. 16*75 lakhs\ This crop grows wild in the drier 
regions of Maharashtra and in the neighbouring states^. 
Due to high gcraniol content its oil is extensively used 
in perfumery and cosmetics. Very little work has 
been done on the genetic improvement of this species. 
The existing morphological variations in this species 
provided better scope for selecting a suitable geno¬ 
type. 

Forty-five diflFercnt parental clones of Cymbopogon 
martinii var. motia were selected from the existing 
heterogeneous population grown at Aromatic and 
Mediciual Plants Garden of the Regional Research 
Laboratory, Bhubaneswar. The seeds were obtained 
from Lemongrass Research Station, Oddakali, Kerala, 
in 1969. The parental clones were grown under 
rainfed condition during 1975 kharif and the grass 
was harvested at full bloom stage. Ten effective tillers 
from each parent were studied. Observations on 
plant height, inflorescence length, fresh weight of 
stem, leaves, inflorescence and whole herb yield were 
taken (Table I). The number of tillers and fresh 
herb yield per bush were also recorded. The oil 
percentage of each parent were determined on fresh 
weight basis. The inflorescence density, the ratio 
of leaves plus inflorescence to stem and total amount 
of oil per bush were estimated. The ratio of weight 
of inflorescence (gm) to its length (cm) gave the 
inflorescence density. The oil percentage of leaves, 
stem and inflorescence were also determined separately 
(Table II). 

The plant height ranged from 83 0 cm to 166*9 
cm. It was observed that the dwarf plants were asso¬ 
ciated with thin stem. Since the stem contained very 
little oil (Table II) selection of a thin stemmed dwarf 
plant wa^aimed at. 


Table I 


Rmge of variation for different parental characters 
in palmarosa 


Parental characters 

Range of 
variation 

Average of 
450 obser¬ 
vations 

Plant height (cm) 

83-0 -166-9 

130-0 

Inflorcsccnc length (c) 

13-2 - 56-8 

31-2 

Weight of inflorescenc (g) 

4-0 - 31-0 

10*8 

Weight of leaves (g) 

5 0 - 34 9 

17*3 

Weight of leaves -f 
inflorescence (g) 

9-5 - 65-9 

28*4 

Weight of stem (g) 

11*2 - 83*7 

38-8 

Ratio of leaves 4- inflo- 
rcscence/stcm 

0*47 - 1*44 

0*76 

Inflorescence density 
(g/cm) 

0-017 -om 

1 0-035 

Number of tillcrs/bush 

40 -153 

79 

Percentage of oil on 
fresh weight basis 

0-067 -0-67 

0*41 

Herb yicld/bush (kg) 

0-318 -0-825 

» 0* 534 

Oilyicld/bush (ml) 

0-41 -4-38 

2* 11 * 

Table II 


Oil percentage of leaves inflorescence and stem of 
palmarosa 

Plant parts 

Range of oil 
percentage 

Average oil 
percentage 

Inflorescence 

0 -80 -100 

0*85 

Leaves 

0 64 -0 86 

0*74 

Stem 

trace 

trace 


The average weight and length of each inflorescence 
varied from 0-40 to 3-10 g and 13-2 cm to 56-8cm 
respectively. RRL (B)-36 which had the highest 
inflorescence density of 0 068 g/cm gave the highest 
yield of 3-1 g per inflorescence. The number of 
tillers per bush ranged from 40 to 153. The yield 
of total herb increased with the increase in the number 
of tillers per bush. 

The combined fresh weight of leaves and inflorescence 
varied from 9- 5 g to 65- 9 g, the highest being in RRL 
(B)-36. Since the oil content of leaves and inflore¬ 
scence are higher than that of stem, plants having 
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high leaves pl^ds inflorescence to stem ratio were 
selected. 

The herb yield per bush varied from 0-318 kg to 
6*825 kg while the oil percentage and oil yield 
per bush ranged from 0*067% to 0*67% and 
0*41 ml to 4*38 ml respectively. Progeny testing for 
correlating the herb and oil yield and oil percentage 
with the different morphological characters are in 


progress. 

... .... 

Aromatic and Medicinal 

P. K.Dum. 

Plants Division, 

Regional Research Laboratory, 
Bhubaneswar-4, June 21, 1976, 

S. Sahoo. 


1. Monthly Statistics oj Foreign Trade in India, 

1974. 

2. Guenther, T., The Essential Oils, 1950, 4, 3-18 


general, induction of tetrapJoidy was reported to b 
associated-with gigantism in some plant parts by manj 
workers. However, the increase in various plari 
parts observed in polyhaploid derivative suggests 
the reduction in chromosome number might also lea; 
to gigantism in plant parts. Basing on these observe, 
tions it may be postulated that when the chromoson'; 
number is altered, either doubled or reduced to ball 
in a stabilized plant type it may lead to gigantism i- 
plant parts. 

The senior author is grateful to CSIR and UG( 
for financial assistance. • • 

Department of Botany, - . E. V. V. Bhaskara Rao.' 

Andhra University, Y. R, Reddi. 

Waltair 530 003, India, 

April 22, 1976. 


♦Present address: CPCRT, Kasaragod 670 12- 
Kerala. 


A NOTE ON A POLYHAPLOID DERIVATIVE IN i. 

SORGHUM 

The polyhaploid derivative of Sorghum IS 3122 
showed a number of altered morphological characters* 
whert compared to the mothei tetraploid' plant. It 
was late to flower by about 10 days and the increase* 
in plant height, leaf length and width were striking. 

The panicles produced were longer and there was 
an increase in length of primary branches and size- 
of grains. In addition, increase in stomatal size and 
pollen diameter was also obseived (Table I). The' 
polyhaploid plant did not show any meiotic irregularity 
and regular bivalent formation was observed. Pollen 
fertility and seed set were comparable to the mother 
tetraploid plant, . ' 

Table I 

Comparison of stomatal. length and breadth and pollen 
diameter {in microns) in natural tetraploid IS 3122 
(2/1— 40) and its polyhaploid - 
derivative (2?i= 20) 


Character 

Polyhaploid 

Tetraploid 


(2?i) 

(4/ri 

Stomatal length 

50*6±1*9 

43*5i:l*7 

Stomatal breadth 

28*5±1*7 

25*0±l-4 

Pollen diameter 

47*7±1*4 

.36*.5±:l-3 


i indicate standard deviation value. 


A similar polyhaploid plant was also reported by 
Duara and Stebbins- (1952) in the Fq generation of 
hybrid between the autotetraploid S, vulgare van. si/da- 
nense md S, he Ipense (2/i=40). However, this 
appears to be. in' Contrast ^o. the situation obtaining 
\n -autotetraplaids induced through colchicine^. In 


Bhaskara Rao, E. V. V., Ph.D. Thesis, Andh 
University, Waltair, 1975. 

Duara, B. N. and Stebbins, G. L. Jr., Getielii: 
1952, 37, 369. 


INTERFERTILITY STUDY OF PQLYPORVS 
GRAMMOCEPHALUS BERK. 

The inierfertility has created more interest afi; 
Nobles^'pointed out its significance in the ta’xonor 
of fungi. So far, none hSiS st\xdkd Polyporus grami 
cephalus Berk, from this point of view. The prese: 
communication gives the result of interfertility siu; 
of Polyporus grammocephalus, a common woo. 
rotting polypore of India. 

The' sporophore of Polyporus grammo cephalus \5. 
collected from the campus of Burdwan Universi: 
on a dead trunk of Ficus benghalensis L. (Bat.). Twcni 
five monosporous cultures were made from the spoi 
of this sporophore following the usual dilution meth; 
on 2*5% malt agar slants. When each of the. 
monosporous cultures showed good growth, \i 
were checked carefully for clamp connections. Fin: 
20 monokaryotic cultures were taken into conside 
tion and were paired among themselves in all possi: 
combinations on 2*5% malt agar slants. The cuk 
tubes were left at room temperature (28 di 2"* C)' 
about a fortnight and the line of contact between ■ 
paired mycelia was examined from time to time. 

The result of this examination is recorded 
Table I where (-{-) and (—) signs indicate 
presence or absence of clamp connections lesf 
tively. 

From Table I it will, he evident that the niycf 
fall into four groups which mean that the specie.si 
the “tetrapolar” type of intefertility. Theft 
sexual phases are designated as AB, ab, Ab and: 
As expected in a tetrapolar species, clamp connect! 
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Table I 


Pairings of 20 monosporous mycelia derived from a single sporophore of Polyporus grammocephalus S>erk. 


AB ab Ab aB 


2 3 11 17 4 7 8 13 20 23 10 12 14 19 21. 5 6 15 16 24. 


2 - H- -1- H-' -1- ~ 

AB n. ™ H- H- -h -I- -I- 4- - 

4 — — — .— — — __ — — 

+ - ------ 

ab 8 -h -h -I- -1- - - -.- --------- - - - - - 

• 13 ■ -I- -I- 4- H- ----------. - - _ 4. __ 

20 4- -I- H- 


10 - - . - - ----- 

■•12 - - - - ----- ----- - 

Ab 14 - - ~ - - - - - - - - ~ 

aB 15 - - ~ ~ - - - - - - -I- I ■ -1- 

16 - - - - - - -K .j. -j- 




occur only in pairings'between AB x ab or Ab x. Botany Depar.intcnl, . A. B. Db. 

aB, i.e., between mycelia having no common allele. Burdwan University, 

The amhor is grateful to Dr. Anjali Roy for her • Burdwan (W.B.), April 10, 1976. 
guidance .and to the University of Burdwan for- 

' providing Research Fellowship. I, Nobles, M. K., Can /. Pot., 1958, 36, 883, 


ANNOUNCEMENTS 
AWARD OF RESEARCH DEGREES 

Karnatak Univeisity, Dharwar, has awarded the Kum. K. Lakshini Prasiinaniba (Chemistry); Shri 


Ph.D. degree in Mathematics to Shti Prakash Giri- 
mallappa Umamni; Ph.D. degree in Chemistry to 
Shri Shivanappa Khandappa, Haibatti; Ph.D. degree 
in Botany to Shri Ravindra Ramakrishna Hegdc. 
Ph.D. degree in Chemistry to Sri Veluri Ananta Ramam. 

The M.S. University of Baroda has awarded the 
Ph.D. degree to the following candidates for subjects 
mentioned against each: Shri Rainchandra Keshavlal 
Patel (Mathematics), Shri Kainalasanan M.N. (Physics), 
Shri Mammen Daniel (Botany), Shrimali Sunanda 
Prakash (Biochemistry); Shriinati Kailash Parimal 
Sanghvi (Chemistry), Sriinathi Kuinari Pratibha 
Devidayal Kathuria (Zoology). 

. Osmania University has awaided the Ph.D. degree 
to the following candidate^ for subjects mentioned 
against each: Shri Syed Culam Samdari (Technology)> 
Shri Nadipiapalli Rapia Krishna Raju (Chemistry) 


K. Subbash (Botany), Shri S. T. P. Y. Jag'inpadha 
Swamy (Physics), Shri G. L. David Krupadanam 
(Chemistry), ^hri C. V. Chalapati Rao (Chemilstry). 

Sri Venkateswara University, Tirupali, has avviirded 
the Ph.D. degree to the followingfo. subjects irentionecj 
against each: Shri V. Venkata Reddy (Zoology), [Shri 
K. V. Siva Kumar (Physics). 

Tamil Nadu Agricultural University, Coimbatore, has 
awarded the Ph.D. degree to the following: ShiiT. R. 
Srinivasan, Shri K. K. Subbayya, Shri B. G, Raja- 
sekhara, Shri S.Krishnamurtny, Shri Y. Krishnasamy, 
Shri R. Bhaskaran, Shri P. Muthuvel, Shri A. 
Regupathy. 

Utkal University, Bhubaneswar, has awarded the 
Ph.D. degree in Chemistry to Shri Trijama Ranjan 
Mohanty. 

Berhampur University has awarded the Ph.D. degree 
in Chemistry to Shri Surendra Nath Mahapatra, 
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SHORT SCIENTIFIC NOTES 


Effect of Hempa on the Last Instar Nymphs of 

Chrysocoris purpureus (Westw.) 

The sterilizing effects of hempa (hcxamcthyl phos¬ 
phoric triamidc) on the reproductive system of various 
insects was studied by many workers^"*. But the details 
on. the general behaviour and bionomics after treat¬ 
ment remains to be fully elucidated. The present 
communication contains a brief note on the toxic 
effects of hempa on Chrysocoris purpureus yW. (Penta- 
tomidac, Hemiptera) and the side effects thereof. 

The early fifth instar nymphs of both sexes were 
treated with hempa (0*0005, 0*001 and 0*01%) 

topically at the wing base and intraperitoncally at the 
pleural region near the 3rd abdominal spiiaclcs (1 plj 
nymph). After the treatment each batch of 20 nymphs 
were kept in a glass beaker covered by white muslin 
cloth, with a supply of fresh food (Croton^ sparsiflorus^ 
luphorbiaceac) every day. Moulting and mortality 
ceunts were taken regularly at every 24 hours. 

Mortality was very high when injected and 10% 
were dead in 5 diys, while only 20% were dead in 
the topically treated lot. Survivors remained as 5th 
instars for quite a long period. In 10 days, only 10% 
of them in injection and 30% in topically treated were 
moulted into adults. While in the controls, S0% 
have emerged into adults in 10 days. Difficulty in 
moulting was also observed and mortality during the 
process of moulting was very common. Similar obser¬ 
vations were made even at lower concentrations. 

Further, the successfully moulted adults were observed 
for mating and oviposition by leaving them in converg¬ 
ing crosses (treated males + virgin females; treated 
females -H virgin males and treated males 4- treated 
females). Surprisingly no mating and oviposition 
were observed even after 10 days of their emerging into 
adults, while in the control mating and oviposition 
were observed with in 10 days. 

Present studies indicate that the topical applica¬ 
tion of hempa is superior than the injection method. 
However, such treatment appears to interfere with 
the normal growth of both the sexes resulting in 
delayed moulting, reduced and malformed wings and 
notable changes in the behaviour of the adults. 

The author is grateful to Pc'of. K. Venkata Ramiah, 
Director, Post-Graduate Centre, Warangal, for faci¬ 
lities and encouragement. 

Departm^ent of Zoology, A. Purushotham Rao. 
Post-Graduate Centre, 

Warangal 506009, 

July 26, 1976, 
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Occurrence of AcMya Sp. on a New Host Mysfwf Spp., 

A Catfish 

During the course of rearing experiments conducted 
on the commercial catfishes, Mystus aor (Ham.) and 
Mystus seenghala (Sykes), under the controlled labo¬ 
ratory conditions, occuirence of Achlya spp. was 
noticed. 

Morphology of the Fungus 

Mycelium diffuse, hyphac slender, branched. The 
zoosporangia were terminal and abundant, naviculatc, 
425/i-510/x in length and 30-85in breadth. The 
secondary zoosporangia wera coming out from the 
basal end of the primary zoosporangja. The zoospores 
wcic formed within the sporangia in several rows and 
were encysted at the mouth immediately upon emer¬ 
gence. The encysted spores were 6*9/t-l0-2 p io 
diameter. Oogonia terminal on the main hyphac, 
41 1^4-45/* in diameter. No anthcridia could be 
observed. 

Authors are indebted to Dr. V. G. Jhingran, Director 
for his encouragement and to Shri A. V. Natrajan and 
Dr. A. G. Jhingran for their interest in the work. 
Central Inland Fisheries B. C. Jha. 

Research Sub-Station, R. N. Seth. 

24, Pannalal Road, K. P. Srivastava, 

Allahabad 211 002 (U.P.), 

August 11, 1976. 


1. Jhonson, T. W., The Genus Achlya: Morphology 

and Taxonomy, Univ. Michigan Press., Ann. 
Arber, Mich., 1956. 

2. Scott, W. W. and O’Bier, A. H./‘Aquatic fungi 

associated with diseased fish eggs.” Progressive 
Fish Cult wist, 1962, 24, 3. 


Firil Record of Swarm Occurrence and Inctpienl 

Breeding of Loeusta migraioria L. in Kutch Disirid 

Jaswant Singh and Charan Singh, Jodhpur, notice( 
a big size swarm of migratory locust {Loeusta rrtigra 
toria L.) over Baran (23*19'N 68® 56' E) of Kutcl 
district on 1-10-1975 which is the first record fror 
descr area in India. Concentrated and inciplci 
breeding by this swarm continued during October 
November. Hopper emergence commenced durio 
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20th October ^nd continued up to the end of November. 
Obviously the swarm split up into small parts for laying 
in ecologically suitable pockets. During October to 
December, unprecedented breeding occurred in Kutch 
district over a gross area of 500 sq, km. affecting 31 
villages. The band formation was noted in most of 
the infested areas in advance instars and thick bands 
of size upto 80 square metres were seen with a typically 
gregarious behaviour during November and December. 
This is the first record of occurrence of gregarious 
pattern breeding in the desert area of India, as earlier, 
only scattered or concentrated breeding of this locust 
was recorded by Rao and Bhatia (1939) and Bhatia 
and Singh (1964). Control operations were initiated 
by dusting BHC 10%. 

Locust Warning Organisation, Jaswant Singh. 

Locust Sub-Station, Jodhpur, Charan Singh. 

December 10, 1976. 

1. Rao, Y. R. and Bhatia, D. R., Indian J. asric. 

Sci., 1939 9(1), 79. 

2. Bhatia, D. R. and Singh Charan, “ Entomology 

in India Indian J. Ent., Silver Jubilee issue. 
1964, p. 297. 


A Ntw Virulence of Rusi Culture 104 of Leaf Rust of 

Wheat and Sources of Resistance 

During 1974-75 crop season, an isolate of rust 
culture 104 of leaf rust (Fuccinia reeondita Rob. ex 
Desm.) was met with in a sample collected from Patna 
(Bihar) on HD 1 981 (Janah), a 2-gene dwarf wheat 
variety. Test isolate of the rust was observed to pro¬ 
duce infection types similar to rust culture 104 on the 
International Differentials^ The two cultures, however, 
differed ini their pathogenicity on “Thew”, an auxiliary 
diffcrentiaT being susceptible to test isolate and resis¬ 
tant to type culture 104 identified for the first time 
during 1971-72 crop season*. Because of the difference 
in their pathogenicity, the test isolate has been desig¬ 
nated virulence 104-A. In the following crop season, 
i.e., during 1975-76, the test virulence was met with 
in rust samples from the states of Rajasthan, Tamil 
Nadu and Uttar Pradesh, indicating its spread over 
a large area of the country. 

Single spores were jpicked up from susceptible type 
of pustules developed on “Thew”. Each single 
spore was inoculated on separate leaves of Agra local 
wheat. After the single spore cultures were established, 
each'culture was further increased separately on sus¬ 
ceptible check, i.e., Agra local wheat. Each single 
spore culture was tested for patnogcnicity on Inter¬ 
national Differentials along with auxiliary differentials. 
Each single spore culture produced identical infection 
types on each of the differentials and were similar to 
those produced by the test isolate, and the type, culture 
104, differing in pathogenicity only on “Thew”, being 


susceptible to test isolate and resistant to type culture 
104. 


It may be added that intermediate infection types 
were produced on Carina and Webster by test virulence 
as well as the type culture 104, However, susceptibility 
is more predominant in the intermediate reactions 
during winter months (October-March) and resistance 
being predominant during summer months (April- 
September). 

In order to have information on the resistant donors 
against the test virulence 104-A, a number of wheat 
cultivars were tested under glass house conditions in 
the seedling stage. The information on the resistant 
varieties of wheat, against test virulence, is given below: 

Sonalika, Shailja, Kavkaz, Kiran, Torim-73, Cno- 
in-Bb, HD 2177, HD 2189, HD 2190, IWP 44, IWP 
72, IWP 532, LSW 110, HW 142, UP 108, UP 241, 
UP 270, UP 278, UP 319, UP 368, CC 62, VL 428, 
E. 6160 E. 8678, Bajaura-1, WL 716, WL 950, HB 
192, M 301-313, L 22, L 28,X 29, L 118, LI 19, L 120, 
NRL-w-314, S 194, CPAN 1529, and CPAN 1555. 

Wheat cultivars, viz., IWP 500, IWP 503, HW 153, 
Burgas-2, Lr 9, Lr 19, NS 879/4, HD 2119, HD 2242, 
M301-3, M301-7,E. 8667, CMM67, KLM4-I-2-1B, 
and KLM 4~f~l-3B, which were known to be resis¬ 
tant to all the virulences of leaf rust in India so far, 
were also found to maintain their resistance against 
test virulence 104-A also. These resistant stocks of 
wheat may be used in the hybridization programme 
or leaf rust resistance. 


Authors wish to express their gratitude to Dr. A.B. 
Joshi, Director, Indian Agricultural Research Institute, 
New Delhi 110012, for his keen interest during the 
course of these studies. 


Indian Agricultural Research 
Institute, 

Regional Station, 

Flowcrdale, Simla 171 002. 
November 8, 1976. 


S. K. Nayar. 
Sheodhan Singh. 
S. K. StfARMA. 

S. C. Chatterjee. 
L. B. Goil. 
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Discovery of Giraffokeryx punjabiensis from the 
Dhokpathan Formation of Haritalyangar, Bilaepur 
District (H.P.) 

The earliest fossil giraffids known to the Palaeonto¬ 
logists come from the mioccne horizons of Africa. 
In India, fossil girafllds belonging to the genera Sivathe- 
rium Girajfa, Girafokeryx, Vishnutherium, Bramathe- 
rium and Mydaspatherium, etc., are known to occur in 
the Sivalik sediments which constitute the foot-hill 
zonc-of the Himalaya. India was rathei a centre^ of 
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adaptive radiation of the giraffes during the sedimenta¬ 
tion of Sivaliks. 

The present communication places on record, for 
the first time, the occurrence of Giraffbkeryx pimja- 
biensis from the Dhokpathan Formation exposed in 
the Haritalyangar basin (H.P.). The same formation 
in this tract is conformably overlain and underlain by 
Tatrot and Nagri Formations respectively—the later 
being highly fossiliferous and particularly known fcr 
yieldin^j riclF primate fauna^~-. 

The Dhokpathan Formation, which has yielded the 
species .under discussion, lithclogically consists of 
greyish and pinkish clay alternating wiihbicwnishand 
greyish medium to coarse grained sand-stone and conglo¬ 
merate t^eds in this terrain. Dhokpathan beds earned 
world-wide popularity when they yielded a well-known 
primate Gigantopithecus hiki^purensis“~'^ in additicn 
to certain mammalian forms including species of 
Crociiia, Hipparion, ■ Sus^ Rhinoceros, Dinotherium, 
Trilopkodon, Fentalophodon, StegolophodoiF, fish 
remains® and also an insectivore^. 

Girraffokeryx piinjabiemis was earlier known to 
occur only in the Nagri Formation of the Haritalyangar 
basin. The present finding extends hie upper limit 
of this species upto Dhokpathan in this area. In 
the northwestern foot-hill zone of the Himalaya, the 
genus is: also known from the Middle Sivalik units 
exposed horthwest of Jawalamukh , Lower Sivliks of 
Rascuaagar, and Lower and Middle Sivaliks of Pakistan. 

Thfe present discovery consists of an isolated but a 
typical maxillary second molar which is nearly squarish 
(length 32-00min; width 27- OOiiim) depicts a Seleno- 
lophodont pattern on a bunodont crown with rugose 
enamel. The structure and wear of the present molar 
confirms Ghvffokeiyxpunjabiensis to be a forest browser 
like modern okapi. 

Along with other associated mammalian finds, the 
present discovery further confirms the presence of 
forests interspersed with open woodlands and grassy 
plains with meandering streams and river banks during 
the sedimentation of Dhokpathans, in this basin. 
Department of Anthropology, S. R. K, Chopra. 

Panjab University, R. Gaxjr. 

Chandigarh 160014, I. J. Suneja. 

August 12, 1976. 
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Chromatographic Examination of Anthocyanins is 

Lathyrus sativus Linn. 

In the present note, the anthecyanins in Kesan 
pulse were studied by paper chromatography and Specin • 
photometric examination by a Bausch and Lamb spec- 
tronic 20 type spectrophotometer. Fresh and sounc 
quality of Kesari pulses were powdered to pass througii 
25 mesh sieve. About 0* 1 gm of the powder 
placed in 25ml cold methanol containing 1% hydrO’ 
chloric acid for 12 hours. The filtrate containing 
pigment was concentrated in vacuo below 50^ C arc 
stored at 0‘^C. A few microlitres of this was spoolt'ii 
on Whatman No. 3 filter paper and chiomatograpliCL 
in ascending type for 18 hours, unidunensionall), 
using /z-butanol : acetic acid: water—4:1:5 by 
volume, upper phase and n.rbutanol : 2N HCl — J:1 
by volume, upper phase as developing solvents. 

The chromatogram showed two spots which wcu 
identified on the basis of their R/ values, colour react¬ 
ions and comparison with authentic samples, as cyaiuL. 
(cyanidin, 3:5 diglucoside) (R/x 100) values arc 
27 (BAW) and 10 (Bu-HCl) respectively and Pclar- 
gonin (Pelargonidin 3: 5 diglucoside) (R/ x 100) values 
are 33 (BAW) and 15 (Bu-HCl) respectively. Authen¬ 
tic samples of cyanin and pelargonin were prepared 
from red roses^ and pelargonium flowers respective!} 
and cochromatographed with the pigment. The {R; 
X 100) values of the pigment matched with thoSj; 
earlier reported by Harborne^. The presence of cyanin 
and.pelargonin in the pigment under study were further 
confirmed by their acid hydrolysis with NHCl. The 
aglycones with sugar residues were formed, from the 
glycosides on hydrolysis which were also chromato¬ 
graphed. and later subjected to spectrophotomelriv 
examination. The aglycones so formed were identified 
as cyanidin (R^ x 100)= 69 in -BAW and absorp¬ 
tion maxima 536 m/i in MeOH-HCl and pelargoniditi 
(R/ X 100)= 78 in BAW and absorption maxima 
522 mp, in MeOH-HCl. However, the sugar residues 
were not studied. 

The authors are grateful to the authorities of the 
Corporation of Calcutta for providing facilities fm 
the work. 

Food Section, j. k. Sarkar. 

Central Laboratory, P. k. Banerjee. 

The Corporation of Calcutta, 

July 7, 1976. 


1. Seshadri, T. R., In- The Chemsitry of Flavomid 

Compounds, Bd. Geissman, T. A., Perganion Press, 
London, .1962, p. 10 . 

2. Harborne, J. B., Phytoche/nicalMethods, Cha.yfm^n 

and Hall, London, 1973, p. 63. - 



VoL 46, No. i 1 
Jan. 20, 1977 J 


REVIEWS AND NOTICES OF BOOKS 



Energy (Vol. Ill) : Nuclear Energy and Energy Policies. 

Edited byS. S. Penner. (Addison-Wesley, Reading, 

Massachusetts 01867), 1976. Pp. xxxii + 713. Price: 

Hara Binding $28.50; Paper Binding $16.50. 

The volume under review is the laird of a series oj 
lecture notes on Energy and deals with nuclear energy 
technologies and with energy policy. It differs from 
the preceding volumes in that the contents include 
cj.itributioas by separate authors. The subject-matter 
uider discussion is, however, so diverse that multiple 
authorship appears to be necessary in order to achieve 
authoritative coverage. 

The book opens with a chapter (Chapter 21) on Nu¬ 
clear Fission Energy. A good portion of the chapter is 
descriptive followed by an Appendix wherein 
th3 theoretical basis for Nuclear Engineering Design 
Analysis is discussed. Topics covered include Pres¬ 
surized Water Reactors (PWR), Boiling Water Kc- 
actors (BWR), High Temperature Gas (Helium)-Cooled 
Reactors (HiGR), Heat-power cycles, Process Heat, 
Design Requirements, and Nuclear Safety. 

Tive Second Chapter of the book (Chapter 22) deals 
with Breeder Reactors, including the Liquid Metal 
Fast Breeder Reactor (LMFBR) and Helium-gas- 
cooled Fast Breeder Reactor (GCFR). Next chapter 
of the book (Chapter 23) is devoted to controlled 
Thermonuclear fusion. The topics discussed aie 
physical processes in Nuclear fusion, magnetic confine- 
irent and stability of magielically confiied plasmas, 
transport processes in confinement plasmas, current 
status of magnetic confinement. Analytic estimates 
for energy production, compression by shocks, Quasi- 
adiabatic compression of sphere and shells, estima¬ 
tion of Neutron production shell implosions ana Laseis 
for fusion. 

Environmental Aspects of Nuclear Power Applica¬ 
tions are discussed in Chapter 24 of the book. Radia¬ 
tion protection standards accidents ihvolving nuclear 
fusion reactors, Fuel reprocessing, Nuclear waste dis¬ 
posal, estimates of environmental and safety aspects 
of fusion are some of the topics dealt with. 

The next two chapters (Chapters 25 and 26) are 
devoted to Nuclear strategies and Energy policies and 
include such topics as Programming of Nuclear-Reactor 
Development to produce Desired Electricity-generating 
capacity, Population and Energy needs. Monitoring 
the Global Impact of Energy use, etc. 

There are nine contributors, six from academic field 
nad three from industry and the book is a product of 


their lecture notes delivered at the Energy Centre, Uni- . 
versity of California, San Diego, to the UCSD graduate 
students. 1 have no hesitation in lecommendii g the' 
book, both as a text-book, and a lefcrence volume on 
“Energy”. It should find a place in every technical 
library. 

H. N. Ramachandra Rao. 


Journal of Power Sources, Vol. l, No. 1. Editor 

D. H. Collins. (Elsevier Sequoia, S. A., P.O. Box: 

851. CH-1001 Lausanne, Switzerland), 1976. 

Pp. 108. Price: Annual Subscription: SFis. 140.00; 

$ 54.00. 

The Journal of Power Source:s\s intended to biing 
together work from the.many scientific disciplines,' 
tcchiologies ana branches of engineering which relates 
to primary and secondary batteries, fuel cells; solar 
power sources, thermionic, thermoelectric and isotope 
generators and other devices for the non-mcclianica 1 
generation, storage and conversion of electric power. 

The Journal aims to publish original contributions 
describing recent scientific advances, new techniques, 
materials and production methods and processes rele¬ 
vant to the various power sources. Emphasis is also 
placed on the efficient use and unusual applications 
of eixsting types of powei sources. 

The field of power sources differs from most other 
science and technologies in being extremely inter¬ 
disciplinary. The Journal will be of special interest 
to the workers in the field as it brings • together within 
one cover as many aspects of the field as possible, so 
as to give a full picture of what is being developed, 
how it is being used, why some systems are not available 
yet and why others have failed in practice. In this 
first issue, papers dealing with materials for lead acid 
batteries, for fuel cells and solid-state batteries are 
presenied; also included are papers on development 
aspects of fuel cells, on manufacturing alkaline cells, 
a zinc-air battery for vehicle propulsion, solid electro¬ 
lyte batteries and on a means of improving the manga¬ 
nese dioxide electrode and estimating its capabilities. 

The Journal has an International Editorial Board 
and is published from Switzerland. Its frequency is 
Quarterly (4 issues per volume) and the subscription 
rate is SFr 140.00 per volume. 

The Journal is recommended for all technical 
libraries. 

H. N. Ramachandra Rao 
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Horizons in Biochemistry and Biophysics (Vol.2). Edited 
by E. Quagliariclla, F. Palmicri and T. P. Singer. 
(Addison-Wesley Publishing Company), 1976. 
340 pages. 

The ‘life sciences explosion ’ during the past two 
decades has led to such a continuing deluge in the 
literature that the experimental research scientist is 
hard put to keeping abreast of developments in his 
own field of specialization. This leaves him little 
time to familiarize himself with developments else¬ 
where. Publications like the book under review 
have a noteworthy function to perform in this regard. 
Short essays on topics of active pursuit written by 
persons, who have contributed to the development of 
the topic, would go a great way in satisfying the curiosity 
of both the “aspiring “ and the “ established ” scietists. 
Viewed in this light, the present volume is quite topical 


Announcing’ A New Research Periodical 
Indian Journal of Textile Research 

This new member of the family of scientific periodicals published by the Publications 
& Informatioa Directorate, Council of Scientific & Industrial Research will start appearing from 
March 1976. The journal, to be issued as t quarterly initially, will be devoted to the publica¬ 
tion of papers reporting results of fuadaunental and applied researches in the field of textiles. 

Coutribucions for publication in the journal may be addressed to the Editor, Indian 
Journal of Textile Research, Publications & Information Directorate, Hill Side Road, 
New Delhi 110 012. 

AnfMisl Subscription : Rs. 36*00; £ 6.00; $ 15.00. 

Single Copy, Us. 12-00; £ 2.00; $ 5.00. 

Communications regarding subscriptions and advertisements may be addressed ix> : 

Die Sales & Dittribatisii Officer, 

PoUications & laformalioii Directorate, CSIR, 

Hill Side Read, 

New Dellii 110012. 



in that six of the total of nine essays deal with trans¬ 
port which is at present a ‘ hot field in. membrane 
research. Though terms like “ insaturation ” arc met 
with occasionally, the seiveys arc immensely readable. 
But the treatment on the whole is too elementary to 
satisfy the discerning scientist. 

The essay on metabolite transport into mitochondiia 
is up to date and well written. However, no effort 
appears to have been made to evaluate transport activity 
in terms of energy expenditure and to discuss the thcii- 
modynamic aspects of ion transport across membranes 
This criticism should apply to almost all the articles in 
this volume. These deficiencies not withstanding, 
this volume will be a useful addition to all scientific 
libraries and will make profitable reading for the ‘ busy’ 
scientist. 

C. K. R. KuRUP. 
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SPECTROPHOTOMETRIC STUDIES ON PLATINUM(lV)-PHENOTHlA21NE COMPLEX 
B. KESHAVAN and H. SANKE GOWDA 

Department of Post-Graduate Studies and Research in Chemistry, University of Mysore, Manasagangoiri, 

Mysore, India 


Abstract 

Phenothiazine forms an yellowisli-bro\Mi complex with pJatiniini (JV) at a pH value oi 
0-5--3-5. The colour complex exhibits absorption maximum at 44-0 rm. A twenty-four-fold 
molar excess of the reagent is necessary for the full development of colour intepsity. Beer’s 
law is valid over the concentration range 0-2-3*4 ppm. The sensitivity of the reaction is 
0*02|Ug/cnr and the molar absorptivity is 9-72 x JO^ 1 mole-'^cm-i. The composition of the 
complex as determined by the continuous variation and mole ratio methods is 1: i and the 
apparent stability constant of the complex at pH 2*5 and 27°C has the log K value of 4-2. 
The effects of buffer, time, reagent concentration and diverse ions arc reported. 


Introduction 

/HENOTHIAZINE was proposed for the spectro- 
photonietric determination of palladium (II) 
The authors have now developed phenothiazine as 
a sensitive reagent for the rapid spectrophotometric 
determination of platinum (IV). The proposed 
method offers the advantages of simplicity, rapidity 
and good sensitivity without the need for heating or 
extraction. 

Experimental 

Standard platinum(IV) solution was prepared by 
dissolving a known weight of platinum wire 
(99'99% pure) in hot aqua regia. The resultant 
solution, was evaporated almost to dryness.. A 
small amount of hydrochloric acid was added and 
the solution was again evaporated to dryness. The 
treatment was repeated three or four times in order 
to destroy any nitroso coomplexes. After the final 
evaporation, 5 ml of hydrochloric acid was added 
and the solution was made up to 500 ml with 
doubly distilled water. The stock solution was 
further diluted to give a solution of lOAcg/ml. A 
0*1% solution of phenothiazine was prepared from 
recrystallized product in 80% ethyl alcohol. Buffer 
solutions in the pH range 0-5-5'0 were prepared 
employing 1 M sodium acetate and 1 M hydrochloric 
acid solutions. All other solutions were prepared from 
reagent grade chemicals. Beckman Model DB 
spectrophotometer was used for all absorbance 
measurements. ELICO pH meter was used for 
checking the pH of the solutions. 

Procedure .—An aliquot of the stock solution 
containing 5 to 85^lg■ of platinum (IV) was tran.s- 
ferred to a 25 ml volumetric flask. Sodium acetate- 
hydrochloric acid buffer (5 ml) and the requisite 
volume of ethanol to make the final volume of the 
solution 42% with respect to ethanol and 4 ml of 
0*1% phenothiazine solution were added and the 
solution was diluted to 25 ml with douibly distilled 


water. The solution was mixed well and the 
absorbance was measured at 440 nm after standing 
20 minutes, against a reagent blank prepared 
identically without platinum, The arniO'uat of 
platinum v\as (hjn d:c!uc:cl from the standard 
cal ibration curve. 

Results and Discussion 

Phenoithiazine forms an yellowish-brown complex 
with platinum (IV) in sodium acetate-hydrochloric 
acid buffer at noom temperature (27 ± 1“ C). The 
optimum pH range for the complex formation is 
0*5-3-5. A 24-fold molar excess of the reagent 
is required to obtain the m.a.ximum intensity of 
coliour. The absorbance values remain constant 
over the range of ethanol concentrations 40-44% 
(V/V). Below 40% ethanol concentration, the 
reagent undergoes precipitation and above 44% the 
maximum intensity of the colour of the complex is 
not reached. The yellowish-brown, complex exhibits 
absorption maximum at 436-442 nm. The absorp¬ 
tion spectra of the reagent and platinum (IV) show 
that they do not absorb at this wavelength. 

The platinum-phenothiazine complex is formed at 
room temperature and constant absorbance values 
are obtained only 20 minutes after adding the 
reagent to the platinum solution in sodium acetatc- 
hydrochloric acid buffer miediiim, containing ethanol. 
The absorbance values remain constant for one hour 
after complete complex formation. Beer’s law is 
valid over the platinum concentration range 0-2- 
3-4 ppm. The optim.Um concentration range, for 
the effective spectrophotometric determination 
evaluated by RingbonTs method^-vis i-o to 3-0 ppm. 
According, to SandelTs expression, the sensitivity of 
the reaction is 0-02 /xg/cm,- and the molar absorp¬ 
tivity is 9'7 X 10'^ litre mole"^ cm"^. Sample 
solutions containing 2 Mg/ml of platinum (IV) pre¬ 
pared by the standard procedure gave a relative error 
of ± 0*8% and standard deviation of 0*002. 
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The following amounts (jug/ml) of diverse ions Determination of platinum in alloys .—Synthetic 
are. found to glive lessi than 2% error in the mixtures corresponding to platinum-rhodium thermo- 

determination of 2jtig/ml of . platinum (IV) : couple wire were prepared and the platinum con- 

rhodium.(Ill) 20 ; iridium (III) 16 ; ruthenium (III) tent was determined following the standard 

4; osmium (VIII) 0-8; iron (III) 2; cobalt (II) procedure. The results are given in Table I. 


110; nickel (II) 25; copper (II) 2; sulphate 2500; 
nitrate 2200 ; phaspha,te 1200; chloride 5000; 
bromide 2000 ; acetate 2400 and oxalate 260. 
Palladium (II), gold (III), silver (I) and iodide 
interfere even, in small amounts. Efforts to increase 
the tolerance limit of cations by the addition of 
masking reagents were unsuccessful. 

Composition and stability constant of the com¬ 
plex .—The composition of the complex formed has 
been studied by Job’s method of continuous varia¬ 
tion^using equimolar solutions and by mole ratio 
method<>. The determinations are made in a final 
volume of 25 ml and at pH 2*5 ±: 0*1. The 
concentration of ethanol is maintained throughout 
the determinations at 42%. The absorbance of 

the solutions is measured at 440 nm. The results 
indicate the composition as 1:1. The observations 
at 410 and 470 nm also confirm the existence of' 
only one complex. The stability oonstant values of 
the complex have been determined by two different 
methods : (a) Method of Foley and Anderson^ modi¬ 
fied by Dey and Coworkers^ and (6) Mole ratio 
method.®. The values of log K obtained for the 
platinum-phenothiazLne co;mplex at 27® C and at 
pH 2-5 Hh 0-1 are 4-15 zh 0*1 and 4*25 ± 0*1 
by the respective methods. 

The nature of the complex has been studied by 
passing an aliquot of the solution of complex 
through the ca.tion exchange resin, Amberlite IR- 
120(H). The complete absorption of the colour 
of the complex by the ion exchanger has indicated 
that the complex is cationic. 

The sensitivity of the proposed method is found 
to be more than that of tin (II) chloride®, anthranilic 
acid, o-amino-phenol-p-sulphonic acidic and acena- 
phthenequinone monoximeti which have heen pro¬ 
posed as sensitive spectrophotometric reagents for 
platinum (IV). 


Table I 


Determination of platinum in synthetic mixtures corres¬ 
ponding- to platinum-rhodium thermocouple wire 


Pt (IV) taken, 
ppm 

Rh (III) 
added, ppm 

Pt (IV) 
found*, ppm 

1*2 

0*16 

1-210 

1*8 

0-27 

1-808 

2*4 

0*36 

to 

O 

O 

3*0 

0*45 

3-020 


*The amount of platinum (IV) found is based Oii 
ten determinations. 
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SPECTRAL AND MAGNETIC PROPERTIES OF Co(ll) COMPLEXES OF 
5-PHENYLAZO-SALlCYLALDEHYDES 

KANCHAN G. DESHMUKH and RAMESH A. BHOBE- 
Department of Chemistry, Marathwada University, Aurangabad 431 002 

Abstract 

The CoCIl) complexes of 5 -phenylazo-salicylaldehydes are characterised using magnetic and 
spectral properties. The Co(ll) complexes of 5 -(phenyla 2 o)-salicylaldehyde, 5-(p-chlorophenylazo)- 
salicylaldehyde, 5 -(o-tolylazo)-salicylaldehyde show an octahedral environment while, Co(II) 
complexes of 5-(p-tolylazo)-salicylaldehyde, 5-(D-chloro phenyJazo)-saiicylaldehyde, 5-(m-chloTo- 
phenylazo)“Salicylaldehyde are probably having distorted octahedral structure. The CoClI) 
complex of S-C/u-tolyl azo}-salicylaldehyde, however seems to be a planar one. 


Introduction 

rpHOUGH much work has been done on azo dye 
^ metal complexes, the ligand 5-aryl azo salicyl- 
aldehyde has attracted very little attention in 
the structural chemistry. A stray paper by Ohta 
et al.^ mentions the preparation of Cu(II), Ni(II) 
and CoCIl) complexes of 5-aryl azo salicylaldehyde 
but no useful discussion, as regards the configura¬ 
tion, has been given. Recently Mohan Das and 
Trivedi- carried out spectral analysis of U(IV) and 
Pd (II) complexes of p-phenyl azo salicylaldehyde. 
In this laboratory, Co(Il) complexes of 5-(pheayl 
azo)-salicylaldehyde were studied mainly to throw 
light on the configuration of these complexes using 
spectral and magnetic data. 

Experimental 

Preparation of the Ligands and Their Metal Complexes 
For the preparation of the ligands, the method 
reported earlier by Mohan Das and Trivedi- was 
used. Cobalt complexes of 5-(o-tolyl azo)-salicyl¬ 
aldehyde (o-TAS), 5 -(p-tolylazo) -salicylaldehyde 

(p-TAS), 5-(c»-chloro phenylazo)-salicylaldehyde 

(o-chloro PAS) and 5-(m-chloro phenylazo)-salcyl- 
aldehyde (m-chloro PAS) were prepared by 

adding an ethanolic solution of C 0 CE. 6 H 2 O (0-01 M) 
to the ,ligand in ethanol (0*02M). The pH was 
adjusted to 5—6 by adding alcholic ammonia (2-5M). 
The contents were stirred and the precipitate separa¬ 
ted was washed, filtered and dried in a vacuum 
desiccator. CoCH) complex of 5-(phenylazo )- 
salicylaldehyde (PAS) was prepared by adding an 
alcoholic solution of cobalt acetate (0*01 M) to 
the ligand solution in ethanol (0*02 M). The 
contents were stirred overnight, the yellow coloured 
precipitate which separated out was filtered, washed 
and dried in a vacuum desicctor. Similarly, Co(TI) 
complex of 5- (p-chloro-phenylazo) -salicylaldehyde 
(p-chloro PAS) was obtained by adding cobalt 
acetate (0-01 M) to the ligand (0*02 M) in toluene. 
Co(II) complex of 5 -(/ 7 i-tolyl azo)-salicylaldehyde 

To whom all correspondence should be made. 


(m-TAS) separated out as yellow complex when 
the ligand (0*02 M) and cobaltous nitrate (0*01 M) 
were refluxed in ethanol for 2 hours. The pH was 
adjusted to ^ 6 . 

The cobalt content of the complexes was estima¬ 
ted by EDTA titration using murexide as indicator 
and ammonium acetate-ammonia as buffer. 

Physical measurements, such as diffuse reflectance 
spectra, infrared spectra, magnetic moments, were 
recorded on the instruments described previously'^ 

Results and Discussion 

The elemental analyses given in Table I show 
clearly the metal to ligand ratios as 1 :2 and pre¬ 
sence of two molecules of water in each case. The 
IR data for the cobalt complexes showed the com¬ 
plete disappearance of OH bending frequency 
(1280-1272 cm'^) and in plane deformation 
frequency ( 1200 cm‘i) in the ligand molecules 
and considerable shifting of C=:0 frequency 
from 1640-1660 cm '1 in the ligand molecule to 
1606-1645 ern'^, after complexation, showing 
coordination through phenolic O' and -CHO in 
all the complexes studied. The strong bending 
mode of water reported at 1630-1600 does 

not seem to interfere with the assignment of C=:G 
frequency {'^ 1650 cm'M in the present case as 
the dehydrated complexes gave exactly similar 
bands, as in the original complexes. The diffuse 
reflectance spectra of Co (II) complexes of o-chloro 
PAS, o-TAS and p-TAS resemble octahedral cobalt 
complexes'*, band being observed at 20830 cm"^ 
and at ^ 10200-10640 em'h The ligand field 
parameters Dq and B, calculated by using the 
expression<\ 

2 (1^1 -f- V3) + (]^3- + >*1^3 — r/-)- 

=- 

and B = (**3 — 2*^^) -{- 10 Dq/15, are 1118- 
1164cm'^ and 718-762 cm"^ respectively. Though 
^^3 frequency is not observed in cobalt(II) co'm- 
plexes of PAS, /n-chloro PAS, p-chloro PAS, the 
absorption patterns for these are almost identical, 
the is observed at 19230-20830 ^nd the 
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Table 1 



Analytical data of Co{II) complexes 

N% 

Co(II) complexes of 

Co% 

C% 

H% 

PAS 

10*28 

57*2 

4* 1 

10-3 

(C.«Hi804N4)2H20 

(10-02)* 

(58-4) 

(5*0) 

(10*0) 

o-Chloro pas' ' 

9-60 

50*9 

3*2 

9* 1 

(QsHi804N4Clj)2Hi.0 

(9*48) 

(51-2) 

(3-4) 

(9-6) . 

m-Chloro PAS 

9*60 

50*8 

3*2 

9*. 1 

(C,eHi«04N4CL)2HjO 

(9-35) 

(51-0) 

(4-2) 

(9-5) 

p-Chloro PAS 

9*60 

50*8 

3*2 

9* J 

(QcH,404N4Cl2)2H,0 

(9-40) 

(51*0) 

(4-0) 

(9-4) 

^?-TAS 

10 *-28 

58*6 

4*5 

9*8 

(Q8H.,04N4)2H80 

(10*63) 

(5h-4) 

(5-0) ’ 

(9-8) 

/u-TAS 

10*28 

58*6 

4*5 

9*(5 

(C28H3o04N4)2H20 

(10-11) 

(58-3) 

(5-1) 

(9-7) 

i7.TAS 

10*28 

58*6 

4*5 

9*8 

(Q8Hn04N4)2H,0 

(10- 00) 

(58-7) 

(4-8) 

(9-6) 

* Values found aie gi\en in paranthesis. 





Table II 



Room temperature magnetic data of Co (//) complexes 


Co(II) complexes of 

Xh X 106 

Xm' X 10' 

l^eff 

o 

H 


c.g.s.u. 

c.g.s.u. 

B.M. 


PAS 

11910*7 

12148*7 

5-39 

299 

u-Chloro PAS 

7696* 4 

7974*4 

4*37 

299 

^«-Chloro PAS 

7048*4 

7325-4 

' -4-19 

300 

i3-Chloro PAS 

|9790*4 

-10068*5 ^ 

4*92 

298 

u-TAS 

12873-7 

12241*7 

5*42 

298 

m-TAS 

1675-1 

1943-1 

2*16 

300 

i?-TAS 

7484* 3 

7752-3 

4*31 

299 


other bands being -- 23000, . 16670 cm"h Cobalt 
complex of m-TAS showed the absence of the 
characteristic band 20830 cm'i which is typical 
of octahedral cobalt(II) system'’^. 

The magnetic moments (Table II) of the cobalt 
complexes of PAS, p-chloro PAS and o-TAS lie in 
the range generally expected for the octahedral 
environment, i,e,, 4*7-5-42 B.M. However, the 
room temperature magnetic moments of cobalt (11) 
complexex of o-chloro PAS, ^n-chldro PAS and 
p-TAS are in the range 4*1^-^ *37 B.M, lower than 
the moments observed for octahedral cobalt (11) 
and tetrahedral eobalt(II) complexes^. ’ Since 


tetrahedral geometry seems to be less likely ft): 
the complexes, as seen from diffuse reflectance 
spectra, and, as Co (II) complexes having magnetic- 
moments as low as 4*2 B.M.^ have been reporlcil 
for octahedral symmetry, it seems that the Co (Hi 
complexes of o-chloro PAS, m-chloro PAS and 
p-PAS are probably octahedral. Lowering of th* 
symmetry will result in splitting up of the ground 
term state and hence the orbital contribution wil! 
be quenched thus resulting in low magnetic 
moments'^o/ Co(II) complex of m-TAS, however, 
registers a magnetic moment of 2*16 B.M. Though 
the planar Co(II) complexes of phthalocyaninCj 
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athylene-diimine i^w-salicylaldehyde, o-phenylene bls- 
dimenthylarisine have been found to have room 
temperature magnetic moments 2* 10-2*72 it 

is known that the Co(II) planar complexes 
have not been well characterised. A few papers 
dealing with spectral studies of planar Co(II) com¬ 
plexes have been published'^-. As the spectra 
at --- 8300 cm“^ was not taken, no definite conclu¬ 
sion could be drawn about Co(If) complex of 
^u-TAS. 
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STUDIES ON THE COPPER COMPLEX OF ISONICOTINIC ACID HYDRAZIDE— 

A NEW ANTIVIRAL DRUG 
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AND 
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Abstract 

Detailed studies have been carried out to elucidate the precise nature of the complex 
formed between copper and isoniazid as this complex is now shown to be active against animal 
viruses. IR and ESR data provide definite proof for the existence of both cupric and cuprous 
complexes with isoni^zid. A possible structure of cuprous-isoniazid complex is proposed. 


1. Introduction 

SONICOTINIC acid hydrazide (isoniazid) is one 
of the potent drugs used in the treatment of 
tuberculosis. The bactericidal action of isoniazid 
is well understoodt. Cupric ions enhance the 
activity of isoniazid in vitro against Mycobacterium 
tuberculosis^''^. Cupric ions form 1 : 1 (mono- 
dentate) and 1 : 2 (bidentate) complexes (chelates) 
with isoniazid*'^*"'^. Richer and Bemski'^ reported 
that under aerobic conditions, not more than 20% 
of Cu2-h is reduced during the complex formation 
with isoniazid, whereas the report of Krivis and 
Rabbs showed that approximately 92% of the Cu^F, 
which is precipitated as copper-isoniazid complex, 
exists in citprous form. 

In the li^t of the above conflicting reports, the 
present study was undertaken to determine the pre¬ 
cise p^ture of ^e c/opper-isonliazid complex, 


this drug is a strong inhibitor of the in vitro reverse 
transcriptase activity of Rous sarcoma virus and 
is now shown to be active against both DNA andi 
RNA animal viruses^’In this report, we present 
data to show the formation of two different com- 
plexe.s between c<>pp©r and isoniiazid, depending 
upon the oxidation state of the metal ion. 

2, Materials and Methods 
Isoniazid (Sigma Chemical Co., USA), vanillin 
(B.D.H.) and other reagents used were of analy¬ 
tical grade. 

2.1. Preparation of the Copper-isoniazid Complexes 
Cupric and cuprous complexes were prepared 
separately by mixing equal volumes of the 
equimolar solutions^’*». For cuprous-isoniazid 
complex, freshly prepared cuprouis chloride wa.s 
used. The precipitate obtained in each case was 
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washed extensively with distilled water, dried and 
stored at 4° C. 

2.2. Paper Chromatography 

Ascending paper chromatography was done using 
Whatman No. 1 paper with isopropanol : glacial 
acetic acid : water (12 : 3 : 5 ; v/v/v) as the 
solvent system. 

2.3. Estimation of Isoniazid 

Isoniazid was estimated, by the method of Kelly 
and Poerih The yellow colour, developed by the 
addition of 0*3 ml of 2% vanillin solution in 
1 N NaOH to 3 ml of 1 N HoSO^ containing either 
isoniazid or copper-isoniazid complexes was 
measured at 380 nm. 

2.4. Reverse Transcriptase Assay 

15 iul of purified SR strain of Rous sarcoma virus 
(suspended in 100 M of a solution containing 8 mM 
Tris buffer of pH 8-1, 8 mM MgClo, 200 pM each 
of dATP, dCTP and dGTP), was exposed to 
40 /^M isoniazid, cuproiis-isoniazid or cupric- 
isoniazid complex separately and incubated at 
37° C for 15 min. Five a^I of 1% NP-40 and 

IOa^I of -^H-TTP (10 A^Ci/ml, Sp. Act. 23*9 
Ci/mmol) were then added. The reaction mixture 
was incubated at 37° C for 60 min. and after the 
addition of 0-5 ml of 2% sodium pyrophosphate 
and 2 ml of 10% TCA, the precipitate was filtered, 
washed, dried and the radioactivity was deter¬ 
mined in a Beckman LS-lOO liquid scintillation 
spectrometer. 

2.5. IR Spectrophotometry and ESR Spectrometry 

IR spectra of isoniazid, cuprous-isoniazid and 
cupric-isoniazid complexes were recorded in* 
UR 10 Carl Zeiss Jena double beam IR spectro¬ 
photometer at 25° C. The KBr pellet technique- 
was followed as described by Tu and Reinosa^-. 

ESR spectra of both the complexes were recorded 
in an ESR spectrometer at about 9,300 MHz with 
100 KHz modulations. All recordings were carried 
cut at 25° C. A marker of g = 2-0036 was used to 
calibrate the magnetic field. 

3. Results and Discussion 

A few characteristic properties of the two com¬ 
plexes are given in Table 1. The precipitation of 
the cupric-iisioniazid complex takes a little more 
time than that of the cuprous-isoniazid complex, 
indicating that initially, 1 : 1 (mon-odentate) com¬ 
plex is formed between C\x-+ ions and isoniazid 
which later form 1 : 2 (bidentate) complex^. On 
the other hand, Cu+ ions and isoniazid form omy 
1 : 1 (monodentate) complex. This was proved 
by estimating the amount of bound isoniazid present 
in both the complexes. The amount of isoniazid 


in the cupric-isoniazid complex was twice thui 
present in the same concentration of the cuprous- 
isoniazid complex (Table I). Microanalysis ol 
both the complexes further proved this point, 
(Data not shown). 


Table I 

Characteristic properties of the two complexes formed 
between copper and isoniazid 




Cuprous- 

isoniazid 

Cupric- 

isoniazid 

1. 

Precipitation time 

5-7 min 

10-12 min. 

2. 

Colour and natuie 

Yellow, thin 

Green, clum 


and 

ped and 



powdery 

flo ecu lent 

3. 

R/ value 

0-73 

0-64 

4. 

Stoichiometry 

1:1 (Mono- 

1:2 (Biden¬ 


dentate) 

tate) 

5. 

Melting point 

C d. 

/-^280° C d. 

6. 

Reverse transcrip¬ 




tase inhibition 
^40 a^M) 

45% 

95% 


The chemical structures of the complexes and the 
involvement of the groups of isoniazid side chain 
in the complex formation were ascertained bv 
IR spectrophotometry. The IR spectra of isoniazid, 
cuprous-isoniazid and cupric-isoniazid complexes 
are presented in Fig. 1. The absorption between 



Fig. 1. IR spectra of isoniazid (n), cuprous- 
isoniazid complex (h), and cupric-isoniazid corn- 
plex (c). A possible structure of cuprous-isoniazid 
complex is shown in {Hi). Structure (u) is redrawn 
from Fallab and Erlenmayer’(z) INH-isonico- 
tinic acid hydrazide. 

1650-1680 cm~i in the IR spectrum of cuprous- 
isoniazid complex indicates the presence of -C=0 
group of -CO-NH.NHo, and the hydrogen bonded 
-NH group of isoniazid is indicated by the absorp¬ 
tion in the region 2950-3200 cm“i. The absence of 
the sharp absorption peak: at 3300 cm"i by -NHo 
group indicates the involvement of -NH 2 ' group* in the 
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complex formation. The IR spectrum of cupric- 
isoniazid complex indicates the presence of only -NH 
group. Both -NH^ and -0=0 groups of isoniazid side 
chaia are involved in the complex formation, since 
the corresponding peaks disappear from the cupdc- 
isoniazid complex spectrum.!The presence of 
intact pyridine nucleus of isoniazid by the aromatic 
CrrC stretching vibrations at 1580 cm"i in both 
the cases indicates the non-involvement of the 
pyridine nucleus in the complex formation. 



Fig. 2. ESR spectra of Cupric-isomazid com¬ 
plex (a), cupronis-isoiniazid complex (&), and 
oxidized cuprous-isoniazid complex (c). 

The ESR spectra of the complexes (Fig, 2) rules out 
the possibility of any significant reduction of Cu-'*" to 
Cli+ during the complex formation as proposed by 
Krivis and Rabb®. The cupric-isoniazid complex 
gave an absorption around 3200 G with a g value 
of 2-30 (as was obtained by Rieber and BemskF), 
the complex showing less detail and a .slight .shift 
towards the lower magnetic field as compared with 
'the best resolved hypjerfine structure, with fbiir' 
lines superposed on the large absorption by cupric 
ions alone. On the other hand, under similar con¬ 
ditions, cuprous-isoniazid complex did not show 
any absorption. However, a very weak signal was 
obtained when cuprous-isoniazid complex was 


subjected to oxidizing conditions. These results 
•sh|Ow that thdre is no significant reduction, of 
Cii-'f- to Cii+ during the complex formation, and 
Cli+ ions themselves are capable of forming another 
complex with isoniazid. Oxidation of Cu+ to Cu-^+ 
may occur under aerobic conditions to an extent of 
not more than 5%, since isoniazid serves as an 
antioxidant. 

The present results, therefore, support the finding 
of Rieber and Bemski", that the complex formatioii 
between cupric ions and isoniazid does not involve 
reduction of cupric ions and a 1 : 2 (bidentate) com¬ 
plex is formed. 

The inhibition of the in vitro reverse transcriptase 
activity of Rons sarcoma virus and also the trans¬ 
forming ability of the virus in chick embryo fibro¬ 
blast cell culture by the cupric-isoniazid complex, 
is significantly more than either isoniazid or 
cuprous-isoniazid complex-^’Furthermore, cupric- 
isoniazid complex is least toxic to the animal cells 
(primary chick embryo fibroblast and vero cells) 
grown in stationary cultures, as compared with 
either isoniazid or cuprous-isioniazid complex 
(Unpublished results). A detailed study on the 
nature of the physiologically active molecular com¬ 
plex is now under investigation. 
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LETTERS TO THE EDITOR 


ME\N SQUARE AMPLITUDES FOR THE 
IN-PLANE VIBRATIONS IN ACETANILIDE AND 
DEUTERATED ACETANILIDE 

The auth-ors in their earlier investigation have 
carried out the nermal co-ordinate treatment of aceta¬ 
nilide and N-Deuterated acetanilide^ using the general 
quadratic potential function as a force field. The 
calculation of potential energy distribution of each 


Mean square amplitudes and mean amplitudes of 


the L matrix and A is the diagonal matrix with 
elements 

= (Q;/) - coth ( 2 j^) 

Where (Qj^^) is the mean square of the kih nornu*' 
co-ordinate. The mean square amplitudes and 
mean amplitudes at temperatures 0° K and 300'’ K 
are given in Table 1. 

Table I 

various linkages in acetanilide and N~Deuterated acetanilide 


Bond and mode of Molecule 
vibration 


Mean square amplitudes Mean amplitudes 

(in A^) at (in A) at 

T = 0° K T = 300° K T = 0° K T = 300° K 


v(C-N) 

Acetanilide 

0-001872 

0-001914 

0- 0433 

0-0438 


Deucerated 

Acetanilide 

0-001853 

0-001876 

0-0430 

0- 0433 

vCC=0) 

Acetanilide 

0-001636 

0-001650 

0-0404 

0- 0406 


Deuterated 

Acetanilide 

0-001639 

0-001652 

0-0405 

0-04JO 

i-vC-CM,) 

Acetanilide 

0-002522 

0-002635 

0-0502 

0-0513 


Deuteraced 

Acetanilide 

0-002525 

0-002622 

0-0504 

0-0512 

V (N—QTIa) 

Acetanilide 

0-001626 

0-001773 

0-0403 

0-0421 


Deuterated 

Acetanilide 

0-001613 

0-001734 

0-0401 

0-0416 


normal mode among various symmetry co-ordi¬ 
nates has enabled the authors to discuss the nature 
of the Amide I, Amide II and Amide III bands in 
acetanilide and N-Denterated acetanilide. These 
results have indicated that the Amide I band is 
due to (C=:0) stretch and the Amide II and 
Amide III bands are due to the combined contri¬ 
butions of 5 (N-H) and v (C—N) modes of 
vibrations as in the case of N-Methyl acetamide-. 

In the present note, we report the mean square 
amplitudes and the mean amplitudes of vibration 
of the various linkages of the acetanilide and 
N-Deuterated acetanilide using the ‘L’ matrix 
method. The mean square amplitudes of vibration 

is given by L ^ L, where L is the transpose of 


The mean amplitudes of vibration of i' (C:;:«;l 
and V (C—N) in acetanilide and N-Deutcrai 
acetanilide are lower than that of the same linka: 
in N-Methyl acetamide-. The variation of the nn 
amplitude of vibration with temperature is obser 
to. be small in all these linkages. 

Department of Physics, T. Bhupal Reddy. 
Post-Gradii(ate Centre, V. Venkata Chalapa' 
Warangal 506 009, 

June 17, 1976. 


1. Venkata Chalapathi, V. and Venkata Ran 

K., Proc. Indian Acad. Sci., 1968, 67, 

2. — and —, Ibid., 1966, 64, 148. 
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A COMPARISON OF THE BANDS IN THE 
LABORATORY EMISSION SPECTRUM OF 
;«-HYDROXYBENZ\LDEHYDE AND THE CO' 
BANDS IN COMET TAIL SPECTRA 

A GREAT deal of experimeatal work has been 
devoted to the study of emission spectra of 





benzaldehyde and its derivatives L'f The present 
note reports an unusual band system due to 
///'hydroxybenzaldehyde. The spectrum was photo¬ 
graphed on a Q'-24 mediiun quartz and a Fuess 
glass spectrograph using" the experimental procedure 
described in earlier worksi'h Figure 1 shows the 




Fig. 1. Emission spectrum of beazaldehydc. A : in Fuss glass spectrograph ; B : in Medium 

quartz spectrograph and C : Comet tail band taken from reference 5. 

Table I 

Bands observed in ni-Off benzaldehyde and the bauds in the tail CO system 


Present system Comet tail system 

Tentative Wavenumber Wavelength Intensity Wavelength Intensity Assign ment 

assignment enr^ A A 


0-0 

26895 

3707-1 

vw 

3707* 4 

9 

Qi 


3718*2 


3724* 9 


Q 2 

0-1680 

25227 

3963*9 

vs 

3957. 0 

7 

Pa 


3989* 1 


3977* 7 

4 

' Pi 

0-2 X 1680 

23524 

4251*2 

vs 

4252* 4 


Q= 


4280*2 


4274* 3 

io 

Qi 



4485* 9 

4505*2 

vw 

4518 

3 

1^-1 

0-3 X 1680 

21805 

4585* 9 


4565*8 


R.! 


4625* 4 

s 

4539* 0 

8 

Ri 



4978* 7 


5039-7 


Ri 



5018*4 

s 

5072*1 

5 

Rs 



5437* 3 


5461*4 


Ri 



5473*0 

vw 

5499* 9 

(> 

R, 



5960* 0 ., 


• 5970 


■ , Rj 



5998*2 

w 

601 5 

0 

■R. 

s= stiong, vs = 

very strong, 

w= weak and vw = 

= very weak. 





s= stiong, vs 
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emission spectrum of the molecule. The spectrum 
of the comet tail band CO+ is given for a direct 
comparison. 

The conspicuous feature of the spectrum is its 
stwking similarity with the comet tail band system 
due to CO-^ . It does not bear any resemblance 
with the emission spectra of benzaldehyde or its 
derivatives. Measurements however show that the 
present band system does not coincide with the 
comet tail system or the Johnson-Baldet system‘\ 
Like the comet tail system the present system also 
consists of double headed bands but the bands 
are more diffuse. For comparison the bands in the 
comet tail system of CO*» can be correlated with 
the bands of the present system. This is shown in. 
Table I. The present system appears to be a CO+ 
system shifted to the lower energy side. 

It may be noted that the present emission spectrum 
is tentatively analysed on the basis of a 0,0 band 
at 3718 A with a carbonyl stretching band (j' ™ 
1680 cm~i) superposed on it. This type of analysis 
has been made on the emission spectra of ideritical 
molecules. However, from the striking similarity 
between the bands of CO-^ and the present band 
system we infer that the present band system may 
not actually belong to the molecule under investiga¬ 
tion but corresponds to some intermediate molecule 
or radical formed as a result of dissociation, occur¬ 
ring in the process of discharge. It may further be 
added that there is also a similarity in the process 
of excitation of the two systems. The comet tail 
system in the laboratory was observed in the 
discharge tube containing helium with a trace of 
CO while the present system was observed in the 
discharge tube containing m-hydroxybenzaldehyde 
with flowing vapour of benzene. 

Department of Physics, G. D, Baruah. 

Dibrugarh University, 

Dibrugarh 786 004, June 22, 1976. 


The experiment was performed at the spectro¬ 
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FRIEDEL-CRAFTS ALKYLATION OF AROMATK 
HYDROCARBONS WITH THE LACTONE OF 
2.HYDROXYCYCLOPENTANEACET1C ACID 
The AlCL-catalysed alkylation of aromatic hydn- 
carbons with simple unsubstituted alicyclic laclone.s 
the lactone of trans 2 -hydroxycyclohexancacetic 
was stuaied by Phillips and Chattcrjcc^ who obscr%’^‘^’ 
that the reaction was attended with extensive rear ran 
ment leading to the formation of a small amount ol 
expected trans 2-arylcycIohexancacctic acid 
with a large amount of the rearranged product 
sisting of trans 4-arylcyclohexancacetic zeid and 
3-aryl isomer of unknown stereochemistry, 
reaction was interpreted as going through the 
nium ion formed by the action of the Lewis acid vr 
the lactone followed by a series of I, 2 shifts and elcw* 
trophilic attack on the arenes. The observation h> 
Friedman^ that the alkylation of aromatics by branched 
chain cycloolefines like methyl cyclohexcnc in tlx* 
presence of Lewis acid catalyst leads to the formatu? 
of a large amount of the secondary alkylate but \cs} 
little of the tertiary alkylate led Chatterjec and Bhatsa* 
charyya® to investigate the cationic nuclear alkylatio'- 
of aromatics with the lactone of 4-mcthyl-2-hydrc'N>- 
cyclohexaneacetic acid. Those investigators isclatcc 
2-aryl- and 3-arylcyclohexaneacetic acids to the exclu¬ 
sion of the 4-aryl isomer, the former componerSs 
being successfully converted to polycyclic compounih 
by way of cyclisation, reduction and dehydrogenatit^r.. 
The facile rearrangement in the cyclohexane sy.stem 
is quite common and in order to see if similar rearrange¬ 
ment of the carbonium ion in the cyclopcntane sy.stcm 
can also take place, the lactone of cyclopcntanoI-2- 
acetic acid (I) has been prepared and the AlCls-cala- 
lysed alkylation of benzene with this lactone has beer, 
investigated. 



The lactone (I) has been prepared from 2-carb- 
etho xycyclopentanone by condensing the sodio deriva¬ 
tive with ethyl chloroacetate followed by hydrolysis 
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The resulting cyclopentanone-2-acetic acid, m.p., 
53obtained in 80% yield was esterified and reduced 
by aluminium isopropoxide in isopropanol to give 
the hydroxy acid which on short refluxing under acidic 
condition yielded the desired lactone (J), b.p. 98-1007 
1 mm*. 

The catalysed condensation of the lactone (J) with 
benzene gave a stereoisom-eric mixture of phenylcyclo- 
pentylacetic acids isolated through the ethyl ester, 
b.p. 145-148° at 1 mm in 69% yield. Fractional crystal¬ 
lisation from pet. ether led to the separation of pure 
cis 3-phenylcyclopentylacetic acid (II), m.p, 67°, amide, 
m.p. 113“^ and a stereoisomeric mixture of the 2-pher yl 
isomer (III), b.p. 146-147°/0-2 mm consisting pre¬ 
dominantly of the trans variety (50%) which on short 
cyclisation by PPA yielded trans 1-oxo-l, 2, 3, 4-tetra- 
hydro-3, 4-cyclopentenonaphthalene (IV), m.p. 90°, 
2, 4-DNP derivative, m.p. 243°, the structure of which 
followed from its reduction and dehydrogenation to 
1, ^2-cycloperitenon.aphthalene, b.p. 115-116°/! mm, 
picrate, m.p. 105° ''’’. The structure of the cis acid (II) 
was confirmed by its cyclisation to a known benzo- 
suberone derivative (V), b.p. 135-140°/! mm, 2, 4- 
DNPderivative, m.p.2I0°® as well as comparison with 
an authentic specimen of (II) synthesised from ethyl 
cyclopentanone-3-acetate prepared from cyclopenta- 
diene by addition of HBr followed by oxidation.’, and 
phenyl magnesium bromide. The resulting product 
on dehydration and hydrolysis gave 3-phenylcyclo- 
pent-2-ene-l-acetic acia (VI), m.p. 96° which on hydro¬ 
genation yielded the cis acid (11). No reduction of 
the lactone (I) to cyclopentyl acetic acid by the hydride 
transfer to the carbonium ion^ was obsirved. 


THE ULTRAVIOLET IRRADIATION OF 
S-PHENYL THIOBENZOATE 
The photolysis of S-(/;-lolyl) thiolacetate in cyclohexane 
using 254nm light was reported by GrunwelP to give 
77% of di-f/7-tolyl) disulphide and 7% of p-tolyl methyl 
sulphide. No photo-Fries products were observed 
and explanations were oflered for their absence. 
Loveridge etafr investigated the u.v. irradiation of 
S-phenyl thiolacetate in benzene, and obtained, among 
other products, low yields (4% each) of the two photo- 
Fries products, the 2- an d 4-acetyl thiophenols. Irradia¬ 
tion in other solvents such as ether, THF or cyclohexane 
gave still lower yields of the photo-Fries products; 
and no reaction was observed in methyl carbitol or 
ethanol. Since th iolbenzoates have not been investi¬ 
gated, it was of interest to study the u.v. irradiation of 
S-phenyl thiolbenzoate. 

S-Phenyl thiolbenzoate (1*07 g, 0*01 mole) was 
dissolved in absolute ethanol (500 ml) and irradiated 
with a medium pressure u.v. lamp, under nitrogen 
atmosphere. A solid began to separate after about 
an hour and deposited on the walls of the irradiation 
well. Irradiation was continued with periodic removal 
of the solid from the well, till the starting material 
was completely photolysed (4 hr) as verified by TLC. 
After irradiation, the insoluble residue, a pale yellow 
amorphous powder, was filteied off (420 mg). This 
solid gave a positive test for organic sulphur, melted 
at the range 80-110° C and appeared to be polymeric 
in nature (IR: broad peaks at 1660, 1585, 1285, 745 
and 700cnl~^; NMR: broad multiplet centered at 
7-28 S due to aromatic protons). Similar polymer 
deposition was also observed in the irradiation of 


A research grant from the Govt, of West Bengal 
is gratefully acknowledged. 
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S-phenyl thiolacetate-. 

The filtrate on evaporation (reduced pressure) depo¬ 
sited diphenyldisulphide as a crystalline solid (180mg; 
17%: m.p. 61° C). The residue on chromatography 
on silica yielded (a) diphenyl thioether (120mg.; 13%; 
b.p. 292° C) and (W the photo-Fries product, 4-benzoyl 
thiophenol (110mg.; 10-3%), m.p., 70-71° C. (lit.^ 
71-72° C); IR: 3070, 2580 (SH), 1685 (C-0), 905 
(p-disubstituted benzene), 740 and 690 cm~^ 
(monosiibstituted benzene); NMR: singlet at 3-2 8 
(1, SH) and multiplet centered at 7-18 S (9 aro¬ 
matic H). 

The present study with S-phenyl thiolbenzoate gave 
only the p-isonier unlike in the irradiation of S-phenyl 
thiolacetate which gave both o- and p-isomers. This 
may be due to the larger bulk of the benzoyl radical. 
The absence of thiophenol among the reaction products, 
observea in the present study and also in the reported 
photolysis of S -(p-tolyl) thiolacetate^ does not suggest 
that thiophenol is not formed during irradiation. In 
these studies, no attempts were made during the work¬ 
up of the reaction mixture, to prevent atmospheric 
oxidation, and any thiophenol formed would have 
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bsen oxidised to the disulphide. The presence of 
polymeric products in the present study would also 
suggest the formation of thiopheAor‘. 

OuLT thanks are due to the Director, Indian Institute 
of Science, Bangalore, for providing laboratory faci¬ 
lities for short-term work to one of ns (R. R. P.) and 
the University of Calicut for financial support. 
Department of Chemistry, R. Raveendran hiLLAi. 
University of Calicut, K. C. Eapeiv. 

feala 673 635, April 19, 1976. 
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ON THE OXIDATION OF ACETOPHENONE BY 
VANADiUM(V) IN AQUEOUS ACETIC ACID 

A SEARCH of the literature on the oxidation of 
organic substrates using vanadium(V) shows that 
many such oxidations are carried out in the presence 
of acetic acidt"'^^. Our investigations show that 
acetic acid purified by the procedure suggested by 
Orton and , Bradfield^ (freezing point 16’6^0 
reacted with vaiiadium(V) giving carbon dioxide 
as one of the products. Hence oxidation of organic 
j^iibstraites by vanadiuan(V) in the presence d 
acetic acid has to be scrutinized carefully. 


TIME IN minutes 

100 200 300 ^OO 500 600 700 



CONCENTRATION-TIME. CURVES AND FIRST ORDER 
*»L0TS FOR VANADIUM(V5 . ^ 

Fig. 1 

Misra et al.^ have reported a ^good first ord^r, 
with respect to vanadium (V) for the oxidation of 
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acetophenone by vanadium (V) in S5% acetic acid. 
They have not considered the possibility of a 
reaction of vanadiiimtV) with the medium. We 
have observed that in the oxidation of acetophenone 
by vanadiumtV) (4-95 x lO'-^M) in 85% acetic 
acid about 50% of the vanadium(V) was used up 
in the reaction with the solvent itself. 

Since the reaction of the solvent can be followed 
independently, it is possible to separate the oxida¬ 
tion of acetophenone from the reaction with tlu 

.‘iolvent when both reactions are taking; p»lac«; 
simultaneously. If we ignore the reaction of Iht 
solvent with vanadium (V) a neat first order will 

respect to vanadium (V) is obtained. If wt 

consider the reaction with the solvent also, Xh 

results do not fit into a first order plot (Fig. 1). 

The intermediates formed In the reaction wit! 
the solvent may interfere with the oxidation of th 
substrate, making the study of the substrate oxiUr 
tion in presence of acetic acid complex. Furthc 
work is in progress to understand the reaction c 
vanadium(V) with acetic acid. 

Department of J. C. Kuriacose. 

Chemistry, G. Chithambara Thanu Pii.i-a' 

Indian Institute J. Rajaram. 

of Technology, 

Madras 600 036, June 26, 1976. 
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DIGESTIVE ENZYMES OF PANCREAS US 
NORMAL AND THIAMINE DEFICIENT RAT5: 
Anorexia is one of the prominent sympto: 
associated with thiamine deficiencyi"*k Whether 
is due to. a defect in the production and secreti 
of digestive enzymes is not clear. In the pres< 
communication the amylase, lipase and proteoly 
activities of pancreas of normal and thiam 
deficient rats have been determined and report 
Thiamine deficient male albino rats*^ along w 
their normal controls were sacrificed in the fed st< 
.pancreatic tissue cut out„ weighed quickly and hot 
genized in saline or • buffer using P'otter-Elvehj 
■homo'genizer chilled in ice. For proteolytic activ 
the homogenization was carried out in 0-01 IVf 
(hydrox^Amethyl amiinomethanei)-0* 03 M Oa< 
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buffer pH 7-5 for 5 min. at 0-4° C and tke extent 
of digestion of casein in 30 min. at 37° C and 
pH 7-5 was estimated by the method of Kunitz^. 
Enterokinase was added tO' the homogenate and 
incubated for 1 hr for activation of the zymogen, 
before the addition cwf casein substrate. The reac¬ 
tion was stopped by addition of 10 % trichloracetic 
acid and the tyrosine liberated estimated in the 


When expressed per g fresh weight of pancreas 
or per nig tissue nitrogen, both amylase and. prO'- 
teolytic activities were elevated (p < 0-01 and 
< 0 - 02 ) in thiamine deficient pancreas, while lipase 
activity appeared unaffected. However, when the 
enzyme activity of the whole pancreas was con¬ 
sidered, the lipase activity was decreased to 1/3 of 
the value for normal (p < 0 * 001 ) (Table I). 


Table 1 

Digestive enzymes of pancreatic tissue of normal and thiamine deficient rats 



Group 

Weight of 
pancreas 

Amylase 

activity 

Proteolytic 

activity 

Lipase 

activity 

Per g fresh 

Norma 1 

0-454+0-067* 

5483 ±U 08 

.62+ 6 

400+ 33 

weight of tissue 


Thiamine deficient 

0*155±0*010 

16983 ±3389 

253 + 69 

414-4-61 


p value 

< 0-01 

< 0-01 

< 0 02 

N.S. 

Per mg tissue 

Normal 


221+ 39 

2*5± 0*2 

16-1+ 1-3 

nitrogen 


Thiamine deficient 

• • 

499 ± 96 

7-8± 2 * 1 

13*3± 2-0 


p value 

•• 

< 001 

< 0 02 

N.S. 

Per whole pan- 

Normal 


2490+503 

28-5+ 3-02 

182+15-2 

creas 


Thiamine deficient 


2632+525 

39-3 + 10-82 

64± 9*5 


p value 


N.S. 

N.S. 

< 0*001 


* Standard Error. N.S.— Not Significant. 


filtrate. The proteolytic activity is expressed as 
Mmoles of tyrosine liberated/hr. 

For amylase activity, the tissue was homogenized 
in 0*01 M KHoPO4-0*85% (w/v) NaCl buffer 
pH 6*5 and centrifiiged at 10,000 g at 0°C in a 
MSE Mitral 2L refrigerated centrifuge and the 
supernatant fraction used. The digestion of starch 
at 37° C was measured as maltose after incubation, 
forr 10 min. and precipitation by 0*3 N BaCOHlo 
and 5% ZnSO^ using the methods of Somogyi<^ and 
Nelson'^. The amylase activity is expressed as that 
amount of enzyme which iibrates 1 m.g of 
maltose /10 min. 

Lipase activity was determined by using homo¬ 
genates in 0*85% (w/v) NaCl by the method of 
Clarke® using olive oil-bile-glycerol mixture in 
0*05 M NH 4 CI—ammonia buffer pH 8-0 containing 
CaCl 2 . lipase activity is expressed as ml of 

N/20 KQH required for tritration of fatty acids 
liberated/4 hr. 

The nitrogen content was estimated by the naipro- 
•kjeldahl metho^^ ^ 


The results show that the amylase and proteolytic 
enzymes are not decreased in proportion to decrease 
in pancreatic weight or nitrogen content. The lipase on 
the other hand is decreased under these conditions 
and thus shows no change in specific activity. The 
study, therefore, does not indicate whether thiamine 
is directly involved in maintaining the enzymes of 
exocrine pancreas and further work is needed to 
explain the reason for the anorexia in thiamine 
deficiency. i 
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BIOGENIC PROTODOLOMITE FROM THE 
LIMESTONES OF BOMBAY HIGH OIL FIELD 

During the course of petrographic investigation of 
the limestones from the subsurface of Bombay High 
offshoire oil field, small unit rhombohedra o-f the 
average size of 6 to 7 microns were noticed form¬ 
ing constituent particles of the micritic base of 
many micritic limestones. The grains are euhedral, 
water-clear, somewhat wine yellow in colour and 
devoid of any inclusions. The accompaying photo¬ 
micrograph. (Fig. 1) show.s the morphology and 
mode of occurrence of the unit rhombohedra as a 
part of micritic base of the micritic limestones. 



Fig. 1. Thin section of micritic limestone from 
a core sample of Bombay Offshore oil field showing 
protodolo-mite unit rhombohedra, x 400. 

Figure 2 is an X-ray trace of a powder mount 
of a rock sample containing the unit rhombohedra. 
There is a prominent peak for calcite (3*04 A d) 
and a peak in the range 2-93 A d to 2-95 A d 
spacings. On several X-ray traces of the same 
mount taken at different places and on mounts of 
other samples containing unit rhombohedra, the 
2-93 A peak was seen to shift its position down to 
2*90 A d. The MgCO^ content in the mineral as 
read from Goldsmith et al. chart (1955)- is from 
26 to 40 mol per cent in calcite. Dolomites reported; 
from sedimentary rocks (Goldsmith and Graf, 
1958) and from many modern hypersaline lakes 
(Bathurst, I97I)i contain about 5 mole per cent 


excess calcium than the requirement of a 1:1 
stoichiometric dolomite (2*88 A d) and therefore 
called by them as protodolomite.. The nearest 
approach the mineral under study is the biogenic 
protodolomite reported by Schroeder et d. (1969)''' 
from the tooth of a living echinoid. Due to lack 
of a better term, the mineral under report is also 
regarded as a protodolomite. 



Many invertibrate and plant marine organisms 
are composed of Mg calcites. Many algae and 
echinoderms contain Mg calcites in their skeletal 
architecture. Calcareous algae contain more than 
20% Mg in their calcite and echinoderms about 
40% (Millman, 1974)4 Besides, many skeletal 
parts of echinoderms contain different concentra¬ 
tions of Mg. Smaller spines contain larger amounts 
(Millman, 1974). In this connection it is interest¬ 
ing to note that in the thin sections of Bombay 
rocks, containing a large micrite base and abundant 
unit rhombohedra, there are very fine comminuted 
echinoderm skeletal fragments and many show grain 
diminution to minute unit rhombohedra. Millman 
(1974)4 writes : “Many.marine organisms precipitate 
magnesian calcite. During diagenesis the magnesium 
may be liberated and thus form magnesium rich 
interstitial waters which may be subsequerLtly 
precipitated as dofomite.” Such a process may he* 
envisaged for Bombay High rocks also. For the 
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first time, protodolomite of biogenic origin is 
reported from a geological formation. 

The writer is thankful to Sri S. N. Talukdar, 
Director for I.P.E., for permission to publish this 
note and to Sri V. V, Sastri for encouragement 
and support. 
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Dehra Dun, June 21, 1976. 
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FEEDING ZONES AND INTERSPECIFIC 
ZONATION IN EARTHWORMS 
The feeding and subterranian activities of earthworms 
are not well understood, although their j ole in mobiliza¬ 
tion of nutritive substances in soil has been described 
in detail^ . The present report describes the variations 
in the feeding and interspecific zonation of three species 
of earthworms available in and around Bangalore. 

We have observed the activity of earthworms (lOO- 
200) in glass cages containing different layers of soils 
varying in organic matter (dry leaf litter) con¬ 
tinuously for 3 weeks. Cages were filkd with 
(a) Brown clay loam soil; (b) soils of varied 
concentration of organic matter, prepared from dry 
leaf; (c) organic matter prepared fiom different 
mateiials like hay, dung, mango, tamarind and guava 
leaves and wood ash in the proportion of 19:1; 
(£/) wet sand at the bottom (2kg) and soil containing 
dung matter (1- 5 kg soil + 500 g dung). 

Bheretima elongata burrowed deep in cages and 
aggregated as clumps invariably at 22'"28" depth. 
Megascolex mauritii distributed throughout the length 
of the cage but showed a relatively greater aggrega¬ 
tion at the depth of 4'’-10''. Pontoscolex corethrums 
was always seen in the subsurface within 5" layer. 
This interspecific zonation was noticed only in cages 
with uniform composition of organic matter and it 
was lost when the cage was filled with different layers 
of soils varying in organic matter content. 

All the three species showed preferential selection 
of a soil layer rich in humified matter in the cages 
containing different layers of soils for feeding. The 
mean rate of soil consumption varied with reference 
to the species, its size, nature of the soil and the organic 
matter content of the latter. These findings are in 
concomitant with those of Bhat et al.-. 


The feeding activity (in all the three species) was 
restricted to the dark phase of the day. Duiirg the 
light phase, the worms migrate to a layer poor in organic 
matter and settle there till nightfall. Thus tney estab¬ 
lish different zones for settlement and feeding. 

Chemical analyses** of soils from these zones revealed 
a 2 to 5 fold increment in Ca'"’" and oxidizable C content 
in the settlement layer. Due to defaecation activity 
in this layer, the soil accumulates urea and non-protein 
nitrogen. 

’JThe authors thank Dr. R. Narayana, Director of 
Instruction (BS and H) and Dean Dr. JC. Rama- 
krishiian, U.iiversity of Agricultural Sciences^ 
Bangalore, for encouragement. One of the authors 
(RDK) is grateful to the CSIR for Post-doctoral 
Fellowship. 
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ISOENZYMIC PATTERN OF LACTATE 
DEHYDROGENASE IN VARIOUS TISSUES OF 
INDIAN PALM SQUIRREL, 
FUNAMBULUS PENNANTf (WROUGHTEN) 

Earlier studies have indicated that there are two 
primary l,ypes k>f lactate ciehydrogenase' (LDH ; 
EC 1.1.1.27) in most animals^"-*. The two- types 
are designated as H~ and M-LDH which in different 
combinations make five isoenzymic forms. The 
LDH polypeptide subunits of vertebrates are encoded 
in at least twO' genetic loci, A and BL On the 
other hand a third locus E functions in some fishes 
resulting in the formation of E.^ isO'enzyme^>, where¬ 
as birds and mammals possess yet another locus C 
functioning in the primary spermatocytes<‘~'^. The 
present report examines the isoenzymic pattern of 
LDH in various tissues of common Indian palm 
squirrel. Funambulus pennanti (Wroiighten). 

The squirrels were locally collected and kept for 
a week in the laboratory conditions. They were 
killed by cervical dislocation of the neck, and the 
organs .spleen, muscle (gastrocnemius), heart and 
testes were immediately removed and frozen. A 
10% (w/v) homogenate of each tissuie was prepared 
in phosphate buffer (0-lM, pH 7*4). The homo¬ 
genate was then centrifuged at 14,000 x g fof 
30 mins, in Pr-~6 International refrigerated centri¬ 
fuge. The supernatant was collected and used as 
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the source of ciizyni«. Protein oantent of this 
supernatant was determined's using Unicam S?-500 
spectrophotometer. 

Polyacrylamide gel electrophoresis was carried out 
to study the pattern of LBH isoenzyme^. 7-5% 
gels were used and each was loaded; with 100 /^g of 
the enzyme source protein in 10 % sucrose. The 
electrophoresis was then carried out at room 
temperature ia tris-glycine buffer (0-1 M, pH 8*75) 
using 4 m A of the current per gel for 4 hours. 
After the run, gels were removed and LDH was 
specifically stained for localizationio. The stained 
gels were photographed in transmitted light. 

Figure 1 shows the pattern of LDH isoenzymes 
in testis, heart, skeletal muscle and spleen. In all 
these four tissues five isoenzymes are seen; M.^ 
near the origin and H 4 as the fastest moving: band 
on the gels. The hybrids M^Ho, and 

occupy the intermediate po-sitions between the 
extremes. Two different patterns are visible, one 
shO'Wn by the testis and heart and the other by 
skeletal muscle and spleen. 

o 

5 

o 

z: f 
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Fig. 1. Lactate dehydrogenase isoenzyme pattern 
in different tissues of Funambulus pennanti. Different 
bands are localized on the polyacrylamide gels 
according to the method described ia the text. 

In testis and heart, the preponderance of H 4 iso¬ 
enzyme may be one of the adaptations of the enzyme 
to aerobic nature of the tissue. However, tissue 
specificity is seen in the difference in electrophoretic 
mobility of the enzyme in these two tissues. The 
other pattern of skeletal muscle and spleen shows 
M 4 to be the dominant isoenzyme. It is notable 
that the preponderance of is indicative of anaero¬ 
bic tissues. Here also’ a difference in electrophoretic 
movement of the enzyme bands are apparent. 
Further, in spleen H 4 and are relatively lower 
in concentration as compared to skeletal muscle. 
The observed pattern of five isoenzymes bears 
resemblance to that of the rat tissues indicating 
Ifie presence of two genetic loci in contrast to that 


of the lens and spermatocytes of fish and bird- 
respectively. 

Author is thankful to Professor M. S. Kanungu, 
F.N.A., Head of the Zoology Department, fer 
providing all the facilities. 
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A NEW SENSE ORGAN IN THE POSTERTOH 
LABIAL FOLD OF A TORRENTIAL FISH, 
DJSCOGNATHVS (GARJRA) MODEST US (DA\) 
The presence of a unique sense organ, not hithert 
reported in fishes, was observed in the epiderm;^ 
region of the posterior labial fold of Dhcognaih 
{Garra) niodestus (Dhy) CCypriiniformes, Cyprinidae 
The sense organ was located in the blunt knoh-lit, 
projections of the epidermis. The sense O'rgnn i 
spherical in shape and is about 48 m~72 /u. in. cLi 
meter. The two sides are demarcated by comm<'' 
epidermal cells, whereas the front is guarded b 
curved cuticular spines. The basaS portion 
supplied with nerve endings from the dermis situate 
just below it. The sense organ does not op>cn ’ 
the exterior by any pore. At least two types ■ 
cells are distinct in it—the proximally situate 
large neuroepithelial cells and below these, t 
slender sustentacular cells (Figs. 1 and I. 2 ). 

The neuroepithelial cells represent the main m, 
of the sense organ forming a somewhat spheri 
body. These well-marked cells (length—14 m— 21 
breadth— 10 /m) with prominent nuclei 

bigger than the other cells of the epidermis, 
sustentacular cells are slender and elongated. T 
are. of varying lengths and breadths. Their nu 
are located in the basal portions of the cells. 
Though the sense orean, under reference, resem 
a gustoreceptor by its location, nature of n 
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supply and presence af neuroepithelial and susten¬ 
tacula r cells yet it differs morpliologically as well 
as histologically from the latter. Absence of open¬ 
ing to the exterior and structural differences of 
neirroepithelial and sustentaciilar cells of this sense 
(Organ from' their counterparts in giistoreceptor speak 
of its difference from the giistoreceptor. 



The authors are of the opinion that the new semse 
organ may perhaps help- the fish in detecting suitable 
substratum, for firm, anchoring at a definite spot 
against the swift currents of the torrential streams. 


Dept, of Zoology, 
Ranchi University, 
Ranchi 8 (Bihar), 
Jum 24, 1976. 


K. C. Bose. 

Annapurna Sen Roy (Mrs.). 
R. R. Sen Roy. 


MALE REPRODUCTIVE CYCLES OF HEMF 
DACiyLUS FLAVIVIRIDIS (RUPPELL) AND 
UROMASTIX HARDWICKII (GRAY) 

The investigation reports the monthly variations in the 
weights and the histology of the testis and also the 
epididymal histology during the annual male repro¬ 
ductive cycles of two common house lizards, Hemi- 
dactylus flaviviridis (Ruppell) and the spiny tailed 
lizard, Ummasfix hardwickii (Gray) inhabiting the 
semi-arid temperate climate. While Hemidactylus were 
collected locally, Uromastix were obtained from sandy 
tracts around Jaipur. In either case only freshly 
caputured healthy adult specimens were taken. Thus 
Hemidactylus weighing 5 to 9 g and measuring 
from snout to tail 10-3 to 14*8 cm, Uromastix 
weighing 68 to 101 g and measuring from snout to 
tail 21*5 to 32*5 cm were included in this study. 
Monthly collections of the two species were made 
round the year. At sacrifice, the testes and the epi¬ 
didymis were dissected and cleaned of all adherent 
tissues. Tissues were weighed and then fixed in 
Bonin’s fluid, embedded in paraffir, sectioned at 6 ^^ 
and stained with Ehrlich’s haematoxylin prd 9P!^ 
posin,^ ' ' ■ . . - - 


Figure 1 presents the results obtained. For uni¬ 
formity, histologic section cf only that portion of the 
epididymis was used for the measurement of diameter 
pf the tubules which was adjacent and attached midway 
to the length of the testes. 
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Fig. 1 

In Hemidactylus, the testes are sexually quiescent ' 
and exhibit minimum weight in June and July. The 
testicular weight begins to increase from August and 
reaches a maximum in April. The peak in the testi¬ 
cular weight is followed by a decline which becomes 
statistically significant in June (P<0-01). A new 
spermatogenetic wave starts in July. 

In Uromastix, the testes are sexually quiescent 
from October to January and exhibit minimum weight 
in January. The testicular weight begins to increase 
from July to September and starts decreasing from 
October till January. The increase in the testicular 
weight starts rapidly from February onwards reaching 
a maximum in June. The peak in the testicular 
weight is followed by a sudden statistically highly 
significant (P < 0 001) decline in July. The decrease 
in testicular weight continues upto January when a 
new wave of spermatogenetic cycle starts. 

In both the liza.ds the testicular histology compli- , 
ments the seasonal changes in the weights of the testes. 
In Hemidactyiu^, in January, St ermatogenic activity is 
initiated as a slow, and gradual process with a sudden 
spurt during the month of April when the ei tire lumen 
becomes occupied irainly by spermatozoa. The 
interstitial cells appear as rounded or' oval-shaped in 
aopearance with distinct nuclei. By June-July, the 
animals become sexually inactive and the testis con. 
fain;? only spermatogonia although the interstititun 
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has a large num.ber of cellular elements. During 
the transitional period (August to December) the 
testicular histology exhibits the presence of the sper- 
matogonial divisions and their subsequent transfor¬ 
mations into the primary and the secondary spermato¬ 
cytes. The spermatids appear in September and 
continue to exist during later months metamorphosing 
by December and January onwards into spermatozoa- 

During the hiberanating months, the testes of 
Uromastix exhibit slow and progressive spermato¬ 
genesis. The interstitial cells are large with distinct 
nuclei. By March when the lizards emerge from 
hibernation, the animals are sexually active ar d 
remain so till June as is indicated by the active sper¬ 
matogenesis in the testes and the availability of sperma¬ 
tozoa in the epididymidal smears. The sudden and 
steep decline in the testicular activity starts in the last 
week of June and continues till the end of July. During 
this period of sexual inactivity, the interstitial cells 
are relatively few in number. The testis contains only 
spermatogonia and no other spermatogenetic elements. 
In specimens examined in the month of September, 
there is statistically significant increase in the testi¬ 
cular weight which also coincides with an inciease 
in the diameter of the epididymical tubules. 

In the present study a correlation between weight 
of testes, the diameter of the epididymal tubules and 
the availability of spermatozoa in the epididymis is 
noted during the annual reproductive cycle of both 
Hemidactylus and Uromastix. However, during June 
in Hemidactylus and September in Uromastix 
(Fig. 1) the mg testicular weight/ICO g body weight 
appears anomalous since in these months the testes 
are dormant whereas the body weight is comparatively 
higher than that of March-April in Hemidactylus 
and of June in Uromastix. These observations coin¬ 
cide with the finding of Nice^ 7 ® and Saxena and 
Mathur^ in the house sparrow. 

The present observations on the male reproductive 
cycle of Hemidactylus and Uromastix agree in general 
with previous finding of Herlant^ Mahendra^ and 
Sanyal and Prasad*^ in Hemidactylus, Courrier^ and 
Ramaswami and Jacob^ in Uromastix. Between 
testicular activity and epididymidal tubules diameter, 
a similar relationship has also been reported in 
Anolis carolinensis (Fox-). Further he has noted 
That annual fluctuations in the diameter of ductus 
epididymis can be considered as a time indicator of 
the breeding, season in Anolis. This is also found, 
to be the case in Hemidactylus and Uromastix although 
the two lizards reveal markedly different patterns of 
male reproductive cycles. The variations in their 
reproductive patterns are probably due to the diffe¬ 
rence in their general behaviour and natural habits 
and habitant. Further work on these factors is in 
progress. 
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MINERAL CONTENTS AND CHEMICAL 
DISSOLUTION OF THE POLYHEDRAL 
INCLUSION BODIES OF THE 
NUCLEOPOLYHEDROSIS VIRUS OF 
AMSACTA ALBISTRIGA WLK. 

The importance of chemical properties of include 
bodied insect viruses has been reviewed by Sm i . T: 
chemical analysis of polyhedral inclusion bod.'. 
(PIB) of nuclear polyhedrosis virus (NPV) of Heli: 
this zea, revealed the presence of several metals ar. 
nob-metals^. Though the occurrence of NPV in il 
groundnut red hairy caterpillar Amsacta alb/sfriga b 
been reported and its cross infectivity tested in India‘S' 
no information is available on the chemical proper^; 
of the PIB. In order to characterize the JNPV i 
A. albistriga, studies were made on the mineral conter 
of PIBs as well as the effeci of certain alkalies ar 
organic solvents on their dissolution which are vii. 
in understanding the mode of action of the virus r 
the insect. 

The inclusion bodies were concentrated and puririi 
from diseased final fnstar caterpillars of A. albistriga t 
differential cetrifugation. The PIBs (50 mg) wei. 
analysed for potassium and phosphorus contents f 
photometry, and calcium and magnesium by liu. 
metry®. Varian Tectran Atomic absorption speeui 
photometer -120 was used to determine iron, copfe. 
zinc and manganese in the triple acid extract. Ii 
the study on the effect of various alkalies and or gar; 
solvents on the PIB a drop of purified polyhedral sw 
pension was placed on a clean slide, air dried, ar 
dipped in various concentrations of alkalies an d orgari 
solvents. The dissolution of PIB was observed unde 
a Meopta Phase contrast microscope for differci 
periods after treatment, viz., 5 , 10 , 15, 30 and ^ 
seconds, and 5, 10, 15, 30, 45 and 60 minutes. 
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Tne mineral analysis of PlBs of A.albistriga ISPV 
revealed the presence of a higher content of calcium 
(1*6%), iron (0-6%), potassium (0-28%) and zinc 
(0-2%), and lower content of magnesium (0-05%), 
phosphorus (0-04%), copper (0-02%) and manganese 
(0*025%). The presence of magnesium and iron 
in the PlBs either by adsorption oi as loosely bound 
salt linkage and possibility of major parts of phos¬ 
phorus being associated with the crystallizalicn. of 
the polyhdral protein have been reported by Holcway 
and Bergold'’’, Estes and Faust® have reported the 
presence of silicon in the PJBs which along with 
magnesium and iron may be responsible for the stabi¬ 
lity of the polyhdral. Tne fundairental unit of ortho¬ 
silicate ion, SiO/~ in whicn the silicon atom is sur¬ 
rounded tetrahedrally by four oxygen atoms and 
balanced by the positive charges of cations, viz., 
and Mg+-'-, packed in the lattice in the interslices 
the silicate ions. Thus the magneisum and ferric ions 
togethei with silicate ions constitute the silicaceous 
framework! structure of the polyhedral matrix as 
postulated previously®. 

At a higher concentration of 0*2% of KOH and 
NaOH, the PlBs lost their refractile nature within 
60 seconds and became black dense, dot-like granules, 
when viewed through the phase contiast microscope. 
No such effect was noticed in the lower ccncentiaticn 
of 0*01, 0*05 and 0* 1% of the alskalis. No dissolu¬ 
tion of PlBs was found in 0*04, 0*4, 0* 1 and 1 M 
concentrations of sodium carbonate, in 0*05, 0*1, 
0-5 and 1 M concentration of sodium chloride, in 
0*5, 1*0, 1*5 and 2% concentrations of sodium hypo¬ 
chlorite and in 5, 10, 15 and 20% formalin even an 
hour after treatment. The PJBs were also found 
insoluble in organic solvents like ether, chloroform, 
ethanol, methanol, propanol and butanol. The in¬ 
soluble nature of PlBs in lower concentrations of alka¬ 
lis but solubility in high concentrations of NaOH 
and KOH is in conformity with the ea lier reports®»^^’. 
Since there was no dissolution of PlBs even in 20% 
concentration of formalin, its use as an antiviral agent 
may be due to its penetrative effect suppressing the 
progressive infection or denature of the viral DNA 
and/or modifying the inclusion body, thereby making 
occluded virions less accessible to susceptible larvae 
as suggested by Ignoffo and Garcia^-. 

Department of Agricultuial K. Narayanan. 
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Tamil Nadu Agricultural S. Jayaraj. 

University, 

Coimbatore-641 003, 

April 20, 1976. 
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ENHANCEMENT OF CHROMOSOMAL 
ABERRATIONS AND GROWTH INHIBITION 
BY MALEIC HYDRAZIDE WHEN DISSOLVED 
IN DIMETHYL SULPHOXIDE 

Introduction 

Maleic hydrazide (MH) is known to induce localized 
chromosome breakages and mitotic suppression in 
Vida faba root merist9mh=^<5,7_ ^ resulted in 
inhibilio'! of spindle formation and chromosome 
breakages during mitosis in the root tips of onion and 
barley®. 

MH is a pyrimidine component of RNA and a 
structural isomer of uracil. It is highly soluble in 
dimelhyl-sulphoxide (DMSO). Therefore, the present 
experiment was undertaken to see the eflects of MH 
alone (dissolved in water) and effect of MH and DMSO 
(when 'MH dissolved in DMSO) on barley root tips. 
Experiments were designed to find out the potentiating 
effect of DMSO on MH induced giowth inhibition 
and chromosomal abernilions in barley root lips. 

Materials and Methods 

Seedlings with intact 2*5 rL, 0*5 cm root tips were 
treated with 20 ppm of MH solution ard 1 ppm of 
DMSO saparately for 4 hr (1 ppm of DMSO did 
not show any lethal or toxic effect on root tips). In 
another set of experiments root lips were treated with 
a mixture of equal volume of 20 ppm of MH and 
1 ppm of DMSO for 4 hr. Each treatment was 
followed by recovery periods of 24, 48 and 72 hours. 
Handling of material, fixation, staining and detailed 
cytological techniques were the same as in earliei 
experiments with MH®. 

Observations and Comments 
Chromosomes of barley do not possess well differen. 
tiated heterochromatin regions; therefore most ol the 
breakages were concentrated at the centromeric region- 





84 


Letters to the Editor 


t Curu 
Scm 


Predominaat type of aberrations observed were spindle 
inhibition, chromosome breakages, anaphase bridges', 
stickiness and micronuclei found in 72 hr of reco¬ 
very period after treatment. DMSO tried (1 Ppm) 
induced very low frequency of anaphase bridges and 
stickiness in comparison to MH. 

In DMSO, growth of the roots was increased from 
2*5 to 4-2 cm upto 72 hr of recovery. In MH tiie 
increase in growth of roots was from 2-5 to 3* 0 cm 
while in combined treatment it only increased 0-1 cm, 

i.e.^ from 2*5 to 2-6 cm, thus showing that increase 
in growth was negligible in combined treatrrent. It 
has also the effect of loss of turgor and causing bends 
and curls in some roots. In higher recovery periods * 
of combined treatment f72 hr) the root tips became 
hard, resembling swollen tumor life structure. Cyto- 
logical analysis of such root tips showed highly frag- 
merted chromosomes or nuclear blobs cr the cells 
with dissipated nucleus. In extreme cases the entire 
nucleus may burst into small fragments of variable 
sizes. 

Stickiness induced by MH may be due to depoly- 
• raerization of nucleic acids^ or it is an expression of 
latent sub-chromatid connections which aid not open 
in the latter cell cycle. Higher frequency of bridges 
in cells which reached anaphase depicts that the chromo¬ 
somes were experiencing a difficulty in separation at 
the telomere regions. Some of the cells at metaphase 
were showing groups of chromosomes scatteieo in the 
cells thus showing various stages of spindle inhibition. 
The basis of biological activity of combined treatment 
of MH and DMSO is not well understood. 

Mode of action of MH and DMSO presumably 
involved interference with sulfhydryl groups which 
reduced the synthesis of those enzymes in which SH- 
groups were required. Therefore these chemicals 
effect -SH-and- SS- bonds in some way as a conse¬ 
quence of which the proteins necessary for the foima- 
tion of spindle apparatus are also effected. MH also 
produces excess of reduced glutathione in actively 
growing root tip cells^. 

Thus the results summarized in this paper are consi¬ 
dered strictly in relation to the information, these 
chemicals can give in causing more harm to the divid¬ 
ing cells. Because the positive advantage of this 
effect is in weed control, it is known that the MH 
’ effectively controls both monocot and dicot weeds 
and thus its weedicide property can be potentiated 
by dissolving it in DMSO solution. Barley seeds 
are exceptionally tolerant to the lower concentration- 
ofMH which are effective in causing damage to weeds. 

Department' of Biosciences, Surinder K. Mann. 
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April 21, 1976. 


1. Darlington, C. D. and Mcleish, J., Ncauir, 1'^: 

167, 407. 

2. Hughes, C. and Spragg, S. P., Biochem. J,, 1'4' 

70, 205. 

3. Kihlman, B. A., /. Biophys. Cytol., 1956, 2, •: 

4. —, Action of Chemicals on Dividing 0. 

Prentice Hall, Inc., N.J. 1966. 

5. Mann, S. K., S. Ved Brat and Sushil Mti/. 

Acta Botanica Indica, 1974, 2, 44. 

6. Mcleish, J., Heredity, 1952, 6, 125. 

7. — Ibid., 1954, 8, 385. 


EMBRYO DEVELOPMENT IN 
SCIJRPUS MUCRONATUS L. 

A PERUSAL of literature reveals that the einbr, 
development ia most of the cyperaceous !.; 
investigated so far, conforms to the Juncus variai 
of the Onagrad type4. On the contrary, an 
instance of the Asterad type has been reported 
Khanna*^ in Scirpus mucronatus. Her interprcia! ■ 
seems to be open to doubt^’'^. Furthermore, : 
data, on which Khanna’s interpretation has K 
based, are apparently too fragmentary and in:, 
quate to reach any such definite conciub 
Therefore it was felt desirable to reinvestigate v 
embryo development in S. mucronatus, and *> 
findings being different are presented here. 

The details of embryo development in the ini! 
phases up to the quadrant-stage have been fo: 
to be essentially similar to those given by Kliann 
However, a few relevant figxires are included 
follow the cell-lineage' (Figs. 1—3). The con 

tuent cells of the quadrant are divided by peticii 
walls producing a group of 4 inner cells enclo 
by 4 protoderm cells and form an octant-emi: 
(Fig. 4). Later, while the protoderm cells di' 
only anticlinally, the inner cells undergo both tr 
verse and vertical divisions forming a. gloii 
proembryo (Figs. 5,6). As the development 
ceeds, a depression, appears on one side of 
spherical proembryo marking the beginning of 
formation of an annular cotyledonary sheath ar*: 
the epicotylary locus situated at the base of 
depression (Figs. 6, 7). The remaining portio 
the embryo, distal to the notch, forms the cotyk 
Concomitant with these ontogenetic events 
the derivatives of the quadrant, the cell m ii: 
goes two vertical divisions at right angles to 
otber and forms 4 circumaxial cells. The \ 
by transverse divisions, give rise to the initia 
root cortex and root cap. The cells n and n* c 
transversely and form the suspensor of 4 to 10 
(Fig. 6). As the embryo' reaches- maturity 
cotyledonary sheath enclosing the epicotyl an« 
first leaf grows rapidly only on the side ad; 
to the cotyledon. As a result, the opening c 
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tubular cotyledonary sheath becomes highly oblique 
and eventually shifted to the basal position dis¬ 
placing the radicle to the lateral position. However, 
the cotyledon remains terminal (Fig. 8). In this 
respect, the present study confirms the earlier findings 
in other species of Sclrpus-'^>'^>=^. 



Fig. 5. Young globular proembryo. Figs. 6 and 
7. Embryos showing the formation of depression. 
Fig. 8. Mature embryo. 

(ca, terminal cell ; cb, basal cell ; ci, lower 
daughter cell of ch; cot, cotyledon ; csh, cotyledonary 
sheath ; e, epicotyl ; //, first leaf ; m, middle cell; 
n and n\ upper and lower daughter cells of ci; pd, 
protoderm ; q, quadrant ; r, radicle ; .s', .suspensor.) 

As is stated earlier, Khanna*^ considered the 
development of embryo in Scirpus mucronatiis to 
be conforming to the Asterad type. Her interpreta¬ 
tion appears to have been based on the stages only 
up to the octant-embryo'. • In addition, she 
has not given any evidence on the role played by 
the basal cell in the formation of embryo, an 
important feature required tO' decide the ernbryonal 
type!’4 Xn contrast to Khanna’s interpretation, the 


present observations show that the embryo develop¬ 
ment in S. mucronatiis conforms to the Junciis varia¬ 
tion of the Onagrad typei. 

The authors are grateful to Professor M. Nagaraj, 
for facilities and encouragement. 
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EFFECT OF GIBBERELLIC ACID ON THE 
ULTRASTRUCTURAL MORPHOLOGY OF THE 
CELLS . OF LYGODIUM FLEXUOSUM (L.) SW. 

GAMETOPHYTE 

Some interesting findings have come to light in the 
present stitdy. No work has been done in this 
direction with respect to ferns. However, Ashour^ 
ct al.^ (1974), studied the effect of GA on the 
ultrastructure of chloroplast and the content of 
chlorophyll in. the cells of dwarf maize. 

Spores of L. flexuosiini were sown in 2 separate 
petridishes, each having approximately 500 spores in 
1% Knop’s sulution at 26° ± 2° C. Soon after 
the germination of si>ores (5 or 6 days) 2 mg/ml 
of GA solution was added to one of the petridishes 
and allowed to grow for 6 days. A few healthy 
gametophytes from each set were taken for ultra- 
structural studies for which the usual method for 
preparation of ultrathin sections was done. Silver 
or grey sections were mounted on uncoated copper 
grids and examined under Hitachi (Hu-IIE) 
electron microscope at 75 kv after double staining 
with 1% aqueous uranyl acetate and lead citrate. 
Ultrastructural studies of the cells of the control 
and the cells of GA treated gametophyte were 
undertaken. Our observations show that in the 
cells of GA treated gametophyte, endoplasmic 
reticulum increases and the cytoplasm gets densely 
filled up with it. Ribosomes, golgi bodies (Fig. 3), 
mitochondria and chloroplasts also increase in 
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number as compared to that of control. The cristae 
in mLtcx:hondiria swelV up in the cells of GA treated- 
gametophytes (Fig. 3). In cells of the control, 



Figs. 1-3. Fig. 1. Structure of different organelles 
in the cells of the control, x 14*800. Fig. 2. Structure 
of different organelles after treatment with GA. 
chloroplast (c) filled completely with ribosomes, 
lamellar structure is disturbed due to large starch 
grains. Starch grain (jt) increase in size. Endo¬ 
plasmic reticulum (E) completely tilling cytoplasm. 
Lipid bodies (L) increased after* treatment with 
GA, X 14*800. Fig. 3. Treated Mitochondria 
(M) note the swelling of cristae of mitochondria at 
higher magnification. Golgi bodies (G) number 
gets increased after treatment with GA. Lipid (L> 
protrusion of wall and formation of lipid bodies;. 
'Wall of cell X 26*000. N, Nucleus ; M, Mito¬ 
chondria ; C, Chloroplast; O, Osmiophilic bodies; 
S, Starch; W, Wall of cell ; G, Golgi bodie.s. 

chloroplasts are fewer; they are mostly spindle- 
shaped and have horizontally disposed lamellae with 


fewer starch grains and few osmiophilic bodie- 
(Fig. 1). The ultrastructure of the chloroplast gci- 
significantly altered in GA treated gametophyte ceL 
as chloroplasts become more rounded with starch 
grains increasing in number and osmiophilic bodiC' 
getting reduced in size or totally disppearing (Fig. 21 

A few chloroplasts show disorientation of thei: 
lamellae ; their grana thylakoids also swell up 
Some chloroplasts get deformed to such an exteri'. 
that even their fine lamellar structure cannot h 
made out. 

Ribosomes within chloroplasts increase enor¬ 
mously. Cell wall in controls appears perfectly 
stratified and uniformly thickened whereas in GA 
treated ones, it becomes more compact and gel 
irregularly thickened with lipid deposition all ulon,: 
its length (Fig. 3). 

Increase in the number of mitochondri: 
chloroplasts, ribosomes, endoplasmic reticulum 
bodies and lipid contents along the cell wall ani 
within cytoplasma in the cells of GA treatc. 
gametophytes points towards increased activities i'- 
the cells. Probably GA helps in such biocheniici’. 
activities which lead to increase in their niimh: 
consequently there is increased production ir 
carbohydrate, proteins and lipids. An increase r 

the number of mitochondria probably indicah 
higher energy output by the GA treated cell: 
Deformity of chloroplasts was alsO' observed 
Ashour et ah (1974). Increase in the number c 
osmiophilic bodies in the stroma of chloroplasts i‘ 
the cells of GA treated plants, observed by Irn", 
is not substantiated by our studies. On tlie co"’ 
trary, we found that these bodies get reduced con 
siderably in number or they totally disappearci 
within chloroplatst of the GA treated cel'’ 
Distortion of lamellae may be caused by an incrca* 
in the number of starch grains which in their tur 
may cause certain amount of compression thcrcl 
distorting lammellar configuration of chloroplasl^ : 
the GA treated cells. 

The junior author is .grateful to U.G.C. for t! 
grant of a fellowship. The authors are thank! 
to the Director, C.D.R.I., Lucknow, and to t 
electron microscopic section for help in eleetr 
microscopy. 
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Lucknow University, Us ha Khek. 
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HOST RANGE OF SAPROLEGNIA FERAX 
(GRUITH) THURET ON CERTAIN 
FRESH WATER TELEOSTS 

Fbom previous lepoits Saprolegnia ferax has been 
found to be a virulent parasite of the fishes. Infection 
of Saprolegnin ferax has been reported from India 
on Anabas testudinieus (Bl.) by Bhargava^. 

During the course of investigations on fungi assoc iated 
with fish diseases, Labeo rohita (Ham,), Cirrhhws 
mrigala (Ham.), Ctempharyngodon idella (Val.), Hypo- 
phthalmychthys molitrix (Val.), and Catla catla (Ham.) 
were found to be infected with Saprolegnia ferax at 
Govt. Fish Farm, Giijartal, Jaunpur (U.P.), India, in 
February 1975. Studies were conducted in labora.oiy 
to establish the parasitic ability of this fungus and to 
investigate its host range. 

Fungal mycelia were taken from living infected 
fishes and cultuies were raised on boiled hemp-seed 
halves in sterile water. Unifungal bacteria free 
cultures were made on lines described by Raper% 
Tiffiiey^ and Johnson^. Identification of the iso¬ 
lates was done with the help of monographs of Coker^ 
Sparrow® and Seymour’. Fish species were ioenti- 
fied using the keys of Srivastava® and Jhingianh 

The parasitic ability of the fungus was tested on 
Pimiiiis sophore (Ham.), CoUsa fasicatus (Bl.), Cirrhinus 
mrigala (Ham.) and Mysti/s tengara (Ham.) by conduct¬ 
ing artificial inoculation studies in laboratory cn the 
lines described by Tiffney^® and Scott'^h 

The studies have established the parasitic ability of 
Saprolegnia ferax. Under laboratory conditions the 
hyphae appeared on the experimentally injured fishes 
in 12-18 hours. The death of CoUsa fasicatus was 
caused in 27-36 hours of the start of the infection 
test, while in the case of Pnntfns sophore and Cirrhinus 
mrigala^ the death was recorded on the third day. 

^ Infection studies of the fungus with Mysius tengara, 

■ gave negative results. 

It has been observed that: 

p (i) Injury lowered the resistance of the fish to 
Saprolegnia ferax, (ii) The symptoms of the disease 
were nearly identical on various host species with 
respect to the behaviour of the infected fish and the 
appeaiance of the fungal tuHs on the body of the host. 
^ Fungal infection of Saprolegnia ferax has been recorded 
on Labeo rohita (Ham.), Cirrhinus mrigala (Hair)., 
Ctenopharyngodon idella vVal.), HypophthaJmychthys 
• molitrix (Val.) and Catla catla (Ham.). The patho¬ 
genicity of the fungus was established expeiin'er.tally 
on CoUsa fasciatus (BL), Cirrhinus mrigala (Ham..) 
and Puntius sophore (Ham.), Pathogericity tests con- 
71 ducted with Mystus tengara (Ham.) gave negative 
^ results. 

We are indebted to C.S.I.R., New Delhi (India), 
for financial support and to Principal, Dr. Y. B. 


Singh, for providing facilities. Tnanks aiealso due to 
Di. Y. R. Tiipathi, Director, Dept, of Fisheries, U.P., 
India, and numeious workers of his department for 
extending coopeiation. 

Department of Botany, G. C. Srivastava. 

St. Andrew’s College, R. C. Srivastava*. 

Gorakhpur (India), 

April 26, 1976. 
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ON THE OCCURRENCE OF A NEW SYMBIONT 
IN ANTHOCEROS 

The well investigated, widely distributed and 
essentially temperate gen,ns Anthoceros, belonging to 
the class Anthocerotopsida of Bryophyta is 
represented in India by about 25 sps^ -. Some thalli 
of Anthoceros (species not determined) were 
collected from Kodaikanal, altitude about 2300 m. 
South India, during the annual Botanical excursion 
on 1st January 1972 and 1973 and this showed 
an interesting symbiont. Some materials were 
fixed in formalin acetic alcohol and some were 
collected in polythene bags for growing them in 
the green house. Gametophytes were observed in. 
entirety and in following miicrotome selections 
customary methods. On examination, this species 
showed some interesting features, one of 
which was the presence of a new hitherto 
unrecorded symbiont in its mucilage cavities of the 
thalli. As is well known in this genus mucilage 
cavities which occur on the ventral side of the 
undifferentiated thalli are mostly inhabited by a 
cyano-phycean alga, referred to the Nostocaceae and 
recorded as species of Nosfoc. But in this species 
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Figs. 1-3. Fig. 1. T.S. of thallus of Anthoceros 
showing mucilage cavities enclosing the colonies of 
symbiont Tetraedron, '^see arrow”. Figs. 2 and 
3. Mucilage cavities enlarged, showing the sym¬ 
biont, pentangular bodies, Tetrafdron sp/ 


collected and referred to abov®, more than 40 i 
were examined and except in one or two cast: 
mucilage cavities did not contain Nostoc 
biilt unicellular forms referable to the Ch' 
phyceae, order Protococcales, Family Oocyst::, 
subfamily Tetiaedrae. The alga agrees with 
characteristics of the genus 

The genus Anthoceros has been represeiitc; 
about 25 sps. in India. A cursory examiii. 
showed that the species collected from. Kodaii 
may not be one of these known species, 
it does not fully agree with any one of them, 
i i also supplemented with the characteristic 
important feature that the mucilage cavitie> 
comparatively, larger in size and the endof 
symbiont is not the usual Nosfoc, but a green 
Tetraedron with its conspicuous pentangular 
line. 

In a few thalli the mucilage cavities in ad. 
to these Tetraedron a few Nostoc filaments arc 
noticed, while in others the Nostoc coloniC' 
completely absent and in their place, large ni 
of Tetraedron are found. Further work 
progress. 

Sincere thanks are due to Prof. M, Nagara 
encouragement. 

Department of Botany, T, R. B. N.ai 

Central College, 

Bangalore University, 

Bangalore. July 1, 1976. 
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SOME OBSERVATIONS ON THE CYTOLOf 
CERAMIUM TIMER TATUM 
The species re'ationships among the red 
from a cytotaxonomic point of view, are imper 
' understood. In an attempt to further our i 
ledge on these lines, cytological studies were 
on some Ceramiales. The results obtained c 
chromosome number and their behavio'. 
meiosis in Ceramium fimbriatum Setch & '• 
not reported in the literaturei’^, arc. presented ^ 
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Small quantities of tetrasporangiate thalli, fixed 
ill 1 ; 1 glacial acetic aicd-rectified spirit solution, 
were smeared in aceto-carmine after pre-mordanting 
for two or three minutes in a weak solution of 
iron alum. T'he chromoisome numbers and the 
types of their associations could be discerned with¬ 
out ambiguity in some of the nuclei at diakinesis 
and metaphasc-l. The data presented below relate 
to such clearly analysable tetraspore mother cells 
(TMCs) in division. 

At diakinesis, the chromosomes were associated 
as bivalents in a majority of nuclei. In others, 
variable numbers of univalents and polyvalents were 
observed, and in the latter case, the chromosome 
pairs were distinctly heteromorphic. Invariably 
more than one bivalent was associated with the 
nucleolus; occasionally terminal satellites could 
be observed in some of them. In a total of 25 
nuclei analysed, 21 bivalents were met with in 16 
TMCs while in the rest 2^^. + 17.j or -f 19ji_or 
1... -\~ I9|. "1 Ij were observed, all of them giving 
the diploid chromosome number of 2n = 42 (Fig. 1). 
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Figs. 1-.2 Fig. 1. Camera lucida drawing of a 
TMC at diakinesis showing liv + 19n. (Note 
heteromorphy of chromosome pairs in the quadri¬ 
valent). F"ig. 2. Camera lucida drawing of a TMC 
at metapha.se-1 showing I9ii -f 4i. (Univalents un¬ 
filled). 

At metaphase-I one or more polyvalents were 
observed in 10 cells while in the 19 other TMCs 
analysed, the chromosome associations ranged from 
18;. + 6.- to 21., per nucleus (Fig. 2).- The 2n 
chromosome' number of 42 and polyvlent frequency 
observed at metaphase-I correspond with those of 
diakinesis except for the higher number of univalents 
at metaphase-I. Secondary associations of non- 
hdmologous pairs could also be seen in metaphase-I 
rvuclei, 


Anaphase-1 disjunction was normal with the 
chromosomes segregating individually rather than 
in clumps or plates reported for some red algae^. 

The high chhromosome number of 2n = 42, 
occurrence of more than one nucleolar bivalent, 
formation of ope or more polyvalents and hetero¬ 
morphy of chromosomes involved in them, and the 
secondary associations of bivalents at metaphase-I 
suggest that this species is a polyploid of hybrid 
origin. The consistent diploid chromosome number 
of 42 and the normal disjunction at anaphase-1 
indicate that C. fimbriatuni is a stabilized polyploid 
species on Visakhapatnam coast, and also that it i j 
cytologically different from other Ceramiales studied 
SO' fari’2. 

We are thankful to the CSIR for the award of 
.[RF to one of' us (M. S.), and to Late Prof. 
T. Sreeramiidu (Andhra University), for initiating; 
us into these studies. 

Department of Botany, B. G. S. Rao. 

Andhra University, (Miss) M. Sundari. 

Waltair 530 003, ’June 19, 1976. 
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IN VITRO LIFE-CYCLE, REGENERATION AND 

APOSPORY IN CERATOPTERIS PTERIDOIDES 
(HOOK.) HIERON. 

In vitro experiments have yielded useful information 
on many intricate problems of differentiation, 
development and life-cycle in aquatic femsi. During 
our comparative in vitro studies on a few assorted 
aquatic ferns (both homo- and heterosporousl, 
Ceratopteris pteridoides proved to be an excellent 
experimental material primarily owing to its shortest, 
generation-wise life-span. 

C. pteridoides is an aquatic annual recently 
reported to occur in China and south-east Asia^. 
Spores collected from Calcutta (India) were surface- 
sterilized in, 1% aqueous calcium hypochlorite and 
sown on Knop’s medium (full strength) prepared 
with glass-distilled water and solidified with 0*8% 
agar. The cultures were maintained under 12 hr 
photo'period at 25 ±: 2° C. 

In 15~20-day old cultures, 3 distinct forms of 
gemetophytes were observed ; (1) cordate, with 
two equaily-develo'ped, symmetrical lobes ; (2)' cor¬ 
date, asymmetrical with two or more unequally- 
developed lobes and (3) spatulate with or without 
branches.; In types (2) and (3), antheridia appeared 
first in 30-35 days and archegonia a week later 
rendering; them hermaphrodite. The spatulate ones. 
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on the other hand, remained antheridiate throughout 
their life-span. The fact that the 3 forms of 
gametophytes were observed persistently under uni¬ 
form culture conditions make it certain that the 
ditferences observed in their adult phenotype and 
sex expression are indeed genetically controlled and 
in this respect they resemble with certain strains 
of C. thalictroides^. * ' 

Fertilization was achieved in the presence of 
free water in the cultuires and young sporophytes 
were observed 2 weeks after fertilization. During 
the vegetative phase which lasted for about 2 months, 
the earlier-formed leaves were deltoid with 
entire lamina and the sebsequent ones were 3-lobed. 
Thereafter, the fertile leaves, devoid of expanded 
lamina were differentiated; linear, undivided tO' 
begin with and 2-3 lobed later. As is known in 
other species of the genus, the sporangia developed 
on the underside of the fertile leaves protected by 
their reflexed margin. Interestingly, in some 
7-month-old plants the factor(s) for the production 
of dimorphic fronds was/were lost because the 
sporangia were also formed on the expanded lamina 
of the vegetative leaves (Fig. 1). Meiosis (Fig. 2) 
and other stages of spofrogenesis were perfectly 
normal resulting in 32 spores per sporangium. To 
the writers’ knowledge, there is no report of in vitro 
completion of sporogenesis and subsequent stages 
of life-cycle in intact p'ants,-a few earlier reports 
dealing with sporogenesis in excised leaves only^’^. 

Regeneration .—Vegetative leaves, both intact and 
excised, showed competence for bud formation on 
Knudson’s medium ; the degree as well as the sites 
of response were predictable. For example, while 
the buds produced on the juvenile leaves continued 
to produce vegetative leaves only, those on the 
adult leaves, which preceded the fertile ones on the 
parent plant, showed ability both for the 
differentiation of vegetative as well as fertile leaves. 
As to the site of response, groups of embryonic 
cells, situated near the leaf apices or below the sinus 
in the case of lobed ones, served as the bud initials 
(Figs. 3, 4). Thus in the absence of any exogenou.s 
growth factor in the medium, the bud development 
is related to the innate histological organization and 
physiological capacity of the plant. 

Induction of apospory .—^The object of this experi¬ 
ment was two-fold. First, to study the effect of 
starvation in favour of apospory ; second, to assess 
the competence of apospory in intact vs. excised 
organs. Young sporophytes established on Knud- 
£On's medium containing 2% sucrose were transferred 
and maintained on the basal medium; no subcultur¬ 
ing was done on the fresh medium. After 4 weeks 
the plants showed senescence followed by the 
differentiation of aposporous, diploid gametophytes 


from roots (Fig. 5), leaf lamina and stipe (Fig*'" 
As regards the excised organs, while 
roots of 1-3 hierarchial sequence failed 
respond, the juvenile leaves of comparable sequc:’' 
responded readily, as also reported earlier 
C thalictroides'^. The aposporous, diploid gam. 



Figs. 1-6. Fig. 1. Part of a morphologicj 
vegetative leaf bearing normal sporangia in 
7-month-old sporophete, x 9. Fig. 2. 
shewing 40 bivalents at diakinesi.s, v S, 
Figs. 3, 4, Regeneration of sporophytic bud> fn 
the margin. (3.) and sinus of the leaf (4), S rr; vec 
tive, F — fertile leaf x 10, x 2. Figs. 5-6. A 
sporous, diploid gametophytes originating from 
root and stipe, X 19, x 10. 

phytes generally tended to be intermediate in fc 
between types (2) and (3) ^of haploid gametoph) 
resulting from spores; the only notable differe 
being the presence of tracheidal cells in some ca 
Viewed as a whole, the results of the prc! 
study make it plain that both the sporophylc 
gametophyte generation of this fem have the si 
nutritional requirements for normal growth in n 
Secondly, unlike in RegnelUdium diphyllum*^\ su^ 
were not essential for normal growth. 

Department of Botany, D. S. Loyal. 

Punjab University, Harvinder K. Chop; 
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INTERACTION BETWEEN MOSAIC VIRUS AND 

FUSARWM OXYSPORfUM, f. sp. PISl (LINE) 
INFECTING PEA PLANTS (PISUM SATIVUM L.) 

The studies on the rhizosphere mycoflora of the 
plants infected with fungi and bacteria have been 
done by a number of workers, but similar studies 
on virus infected plants have received attention only 
during recent years. These include a number of 
virus-host combinations su!ch as DoUchos sp., 
infected by dolichos enation mosaic virus'^ in coffee 
infected by decline disease^, Chenopodium album 
infected by tobacco mosaic virus'"’, croton chilli and 
tomato infected by croton yellow mosaic virus, chilli 
mosaic virus and tomato mosaic virus rpspective(y^S 
groundnut sB II infected by groundnut rosette 
virus-k The present paper however, deals with the 
effect of the virus on the population of Fusarlum 
causing wilt in pea plants. 

Sterilized and sieved soil was used for raising pea 
seedlings , at the rate of five per pot. At 
the two leaf stage of the seedlings, the 
soil of each pot was infested with 10 ml .spore 
suspension of Fiisariiim oxysponum, f. sp. 
pisi in sterilized distilled water and two' days 
later the top leaf of each plant was inoculated with 
the standard virus extract. The inoculated plants 
were incubated in the glass house at 25° rt 2° C 
along with the control in which leaves were ruSEed 
with distilled water. After 20 days of incubation 
the rhizo'sphere and rhizoplane were studied follow¬ 
ing the method of Laxmikumari^, and the number of 
colonies of the fungus per gram oven dry soil were 
recorded in Table I. 

It is evident from Table I that the virus 
enhances the population of the fungus both in rhizo¬ 
sphere and rhizoplane. R/r ratio- of virus infected 
roots is almost the same as in healthy one. These 
ratios (R/r, D/H) indicate that fungal growth is 
proportional in both the cases. These results ai'e 
in agreement with those reported by Buxton and 
Perryi. 

Possibly the altered physiological set up of the 
diseased and heajlthy plants may account for the 
differences in exudation and microenvironmenta] 


Table I 

Number of Fiisariiim colonies (per ,uram oven dry 
soil) in rhizosphere and rhizoplane of Pisum 
sativum L. var., honnevifle infected with the virus 


Root 

Rhizo¬ 
sphere (R) 

Rhizo¬ 
plane (r) 

R/r 

Diseased (D) 

91-00 

54-00 

1-68 

Healthy (H) 

13-00 

8-00 

1-62 

D/H 

7: 1 

6-7:1 

!-03 : 1 


conditions of the root region, which consequently 
affects the mycoflora differentially-’'* k In most of 
the ca.ses, an. enhancement in the fungal populatioin 
has been reported. 

Therefore the variation in colony count may 
po.ssibly be due to selective and differential assimila¬ 
tion of root exudates. 

Botany Department, R. K. Sharma. 

Agra College, M. N. Gupta. 

Agra 282 002. V. P. Gupta. 

June 19 1976. 
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NEW RECORD OF ALTERNATE HOST PLANTS 
OF GROUNDNUT LEAF MINER STOMOPTERYX 
SUBSECIVELLA ZELLER (SYN.: S, NERTERIA 
MEYRICK) (LEPIDOPTERA: GELECHUDAE) 

Groundnut leaf miner Stomoptery.x subsecivella Zeller 
has been reported to attack redgram, Cajarws cajan 
Millsp.^’“’'^, soybean, Glycine max green 

gram, Phaseolus aureus Roxb.® and a wild leguminous 
shrub, Psoralea corylifolia Linn.^'"* 

During the second week of November, 1974, S. 
subsecivella was observed for the first time mining 
the leaves of waste land weeds, viz., Indigofera hirsuta 
Linn. (Leguminosae: Papilionaceae) and Phaseolus 
calcaratus Roxb. (Leguminosae: Papilionaceae) and 
the fodder plant lucerne, Medicago sativa Linn. (Legu¬ 
minosae: Papilionaceae). A large number of leaf 
miner adults have migrated and oviposited on . these 
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plants soon after tfie harvest of groundnut during first 
week of November. A maximum of ten mines per 
leaf was.: observed on 1. hirsuta whereas P. calcaratus 
and M. sativa had single mine on each leaf. 
Infestation on these plants continued uptc December 
as furnished in Table I. 

Table I 

Incidence of groundnut leaf miner Slcmopteryx 
subsecivella Zell, in alternate host plants 

Percentage incidence 

SI. Host plant- 

Noi November 1973 December 1973 

(1-15) (16-30) (1-15) (16-31) 


1. Indigofera 


hirsuta Linn. 

50 

74*5 

25*4 

12*3 

2, Phaseolus 

calcaratus Roxb. 

1*5 

15*3 

8*2 

0*5 

3. Medicago sativa 
Linn. 

Nil 

5*0 

2*6 

Nil 


It is seen from Table I that percentage of incidence 
in all the three host plants was high in the second 
fortnight of November, 

S. subsecivella has not so far been reported on 

I. hirsuta, P. calcaratus and M. sativa and as such 
these hosts are new records. 

The authors are grateful to the Director, Common¬ 
wealth Institute of Entomology, London, for identifying 
the insect specimens, to Dr. K. S. Krishna Shastry, 
Professor of Botany, University of Agricultural Sciences, 
Bangalore, for identifying the weeds and to the Indian 
Council of Agricultural Research, New Delhi, for the 
financial assistance. 

Univ. of Agric. Sci., K. Jai Rao. 

Regional Research Station, D. K. Thirumalachar, 
Raichur 584 101 (Karnataka), 

June 21, 1976. 
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POST-HARVEST FUNGAL DUrFRlORATION 
BANANA FRIJII'S 

During studies on post-harvest diseases of fn- 
a peculiar type of banana fruit rot was encoiuru 
Apparentijy the fruits appear normal. 11 tn’* 
the symptoms become' evident as soon as the ^ 
are cut open. The disease is characterised by 
brown discoloration, extending from top to 
of the finger inside the pulp of the fruit ( id;: 



The infection in advanced stage has been i>b ^ 
to penetrate deep into the tissue which tiiru 
and pulpy. Isolations made from the di : 
tissue yielded Fiisarium monilljonnc. The I' 
on inoculation of healthy fruits produced l -: 
symptoms. 

Srwastava and Tandon'^ have described 
post-harvest diseases of banana, from India, 
disease however, has not been reported 
from our coiintry and is being described fi 
first time. Similar type of malady has been rcy* 
from Israel by Temkin and ChorinL 
Division of Mycology and .Dharam 

Plant Pathology, 

Indian Agricultural Research Intsitule, 

New Delhi 110 012, April 5, 1976. 
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A NJEW FRUIT ROT DISEASE OF SINGAPURl 
VARIETY OF BANANA 

During a local survey of the fruits in the 
markets and store-houses, an undescribed, severe 
soft rot of Singapuri variety of Banana was 
discovered and the causal organism was identified 
as Fiisarium solani. The first symptom appeared 
on the skin of the fruit as scattered circular or 
elongated dark brown spots (Fig. I), ranging in size- 
from small to 1-5 cm and as the disease progressed 
the entire fruit became soft and rotten (Fig. 2). The 



Figs. 1-2. Fig. 1. Banana, fruit showing natutal 
infection. Fig. 2. Dissected fruit inoculated with 
F. solani showing internal rot. 

pathogenicity of the isolate was confirmed by 
various inoculation experiments of which the Koch’.s 
postulates were fully satisfied. 

The fungus identified as Fiisarium solani (Martins; 
App. and Well, has been confirmed by Dr. S. ?. 
Raychaudhuri, Division of Mycology, lARI, New 
Delhi. 

Depa,rtment of Botany," N, •Chakra.barti. 

Burdwan University, N. C. CHA^TTorADHYAY. 

Burdiwan, W.B., B. Nandi. 

May 7, 1976. 


ON THE OCCURRENCE OF LERNAEOLOPHUS 
SULTANVS (NORDMANN) ON PRTACANTHUS 
HAMRUR (FORSKAL) 

Leniaeoloplius siiltaiuis is a cosmopolitan species of 
copepod, parasitic on, marine fishesi"<5. This para¬ 
site has been recorded from the Atlantic coast of 
U.S.A., Mediterranean, West coast of Africa and 
has thus a very wide distribution. The present 
communication is the first record of this parasite 
from the Indian waters barring a record from 
Ceylon. 



(Fig. 1). The only satisfactory illustration of the 
entire animal is that of Raibaut and Ktari-'*, but the 
examination of the present material indicates that 
perhaps the specimens illustrated, by them were not 
fully "mature since the cephalic hbms shown arc 
shorter and less branched ; and the caudal processes 
fewer in number. 

L. siiltaniis apparently exhibits variation in its 
external characters including shape of the body. 








94 


Letters to the Editor 


[ Cunetc 
Scknci 


This is because as Kabata^ observes “the definitive 
shape of the trunk of an adult female is an outcome 
of the adaptation to the particular type of host- 
parasite relationship, developed by individual 
genera. Although there are many and obvious 
exceptions to this rule, it can be maintained that 
the general trend is for the genera living exclusively 
on the outer surface of these hosts to retain a 
straight and elongate shape of the trunk. On the 
other hand it is probable that the genera with the 
sigmoid and flexed trunk have evolved in the more 
confined environment of the branchial chamber’. 
How true this statement is can be seen by the 
shape of the body of the specimen illustrated here. 

The cephalosoma of the parasite is directed 
towards the anterior end of the host and is com¬ 
pletely buried in the opercular covering, and the 
attachment is made firmer by the dichotomously 
branched antlers present in the anterior side of 
the head. The branchial circulation of the gill 
filaments of Priacanthus hamriir can be occluded 
by the pressure exerted by the parasite. Tlie 
presence of L. sultanus on the inner side of the 
opercular covering affects the movements of gills 
and reduce the efficiency of the outgoing/respiratory 
currents. The trunk and the posterior processes, 
however, press against the gill filaments and lead to 
the eventual atrophy of many of the filaments. 

The authors are grateful to Dr. N. K. Pillai, 
Professor, University of Kerala, for his kind 
assistance in the preparation of the illustration. 
Dept, of Aquatic Biology P. Natarajan. 

and Fisheries, N. Balakrishnan Nair. 

University of Kerala, 

Trivandrum-7, June 11, 1976, 
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GENETICS OF BOAT-LEAF, NON-SCENTED AND 
OPAQUE KERNEL MUTATIONS INDUCED 
IN RICE 

In the course of an investigation on induction of 
mutations in different varieties of rice, three mutant 
characters showed segregation in M3 generation; 
based on segregation data, their pattern of inheritance 
was determined. One of the line grain mutants, 
FG-14, induced in IR-8 (0-4% EMS treatment), 


segregated for boat-leaf plants in the proportion c. 
51 normal : 15 boat-leaf plants (3-4 : 1), anj 

showed good fit to the expected ratio of 3 ; 1 (X-- 
0T85 ; P = 0-5-0-75). The boat-leaf mutan; 
showed a thicker midrib which might be responsib. 
for providing the needed mechanical strength m 
holding the lamina wings at an angle of 45°. Ti.; 
boat-leaf phenotype along with associated compk 
of characters, viz., lax panicle, long slender an: 
awned grains, seems to be under the control of; 
recessive gene. 

In the scented cultivar HR-47, a dwarf muki 
U12} with scented grains was recovered in M 
generation, in 0-007 M ciES treatment. In M 
generation, however, it segregated for plants uif 
scented (109) and non-scented (32) grains (M 
ratio = 3-4 : 1 ; X-’ = 0-398 ; P = 0-50-0-7(1; 
giving a good fit to monogenic ratio. The segrej, 
tion pattern suggests that loss of scent is goverac. 
by a recessive mqtation. This result is in agreeme/ 
with those of earlier reports by Kadam and Patanl, 
(1938)^ and Jodan (1944)A 

In M2 generation, the seed of a promising ser,i' 
dwarf mutant <Sd-4), induced by 0-4% EMS’ 
the cultivar Tellakattera (with translucent grain- 
showed clear translucent grains. In M3 generatr. 
a total of 6882 seeds from ten randomly selec'.v 
Sd-4 plants were screened, out of which 5171 k 
translucent endosperm and the rest of 1711 k 
opaque endosperm; the obseiwed ratio was h. 
translucent : 1 opaque (X- — 0-059 ; ? = 07! 
0-90). Thus, opaqueness of the rice endosptf 
seems to be governed by a single recessive ger. 
Different workers, including Vander Stock (1915) 
Parnell er al. (1922)^, Ramiah et al. (1931)^’a: 
Nagai (1959)<^ have reported that the opaq. 
character of endosperm is determined by a recess’ 
factor. 

Department of Genetics, T. P. Rrin> 

Osmania University, 

Hyderabad 500 007 (A.P.), 

June 14, 1976. 
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T. SESH[ REDDY, RAJAN MATHEWS AND K. VENKATA REDDY 
Laboratories for Nuclear Research, Andhra University, Visakhapatnam 530 003 


ABSTRACr 

The earlier shape measurements on the 690 keV beta transition of ^^'Ag are isi- 
consiste.it with each other. So a thoroughly tested Siegbahn-Slaiis ccirxidence beta ray 
spectrometer is ^ used to study the shape of the above transition and the shape factor is 
fitted with a form C(W)= A:(l 4- aW) where (0-0879 ±0-0188) The results 

are discussed from a suitable model interpretation point ot view. 


Introduction 

T he beta decay of ^^^Ag is of particular interest both 
from the spectrum shape measurement and the 
nuclear model interpretation point of view. The 
presence of four betas with end poin^ energies 1044, 793» 
690 and 414 keV are well establishedh^.^^ Robinson 
etal} employing a Arr anthracene spectrometer studied 
the shape of the 690 keV beta and reported a large 
deviation in the spectrum shape from linearity* 
Hamilton et aid and later Seshagiri Rao et al^ inde¬ 
pendently studied the beta-gamma angular correlation 
coefficient of the 690 keV beta in coincidence with 
the 342 keV gamma that followed it and reported thv 
coefficients to be nearly independent of energy. Later 
Lehmann®, employing a Siegbahn-Slatis coincidence 
beta-ray spectrometer reported the spectrum shape 
to be statistical in nature in complete contradiction 
with the earlier results due to Robinson etal. More 
recently Nagarajan et aid, employing an intermediate 
image spectrometer, confirmd the results of Lehmann, 
However, Nagarajan et al. employed a singles spectro¬ 
meter and hence the shape analysis of the 690 keY 
beta, which was constructed after subtraction of two 
outer betas, involves large errors. Moreover the end 
point energy Eo of the beta reported by Nagarajan 
etal.{viz. 695 keV) differs from the value reported by 
Lehmann, by as much as 10 keV. 

Delabaye et aid calculated matrix elements of this 
transition based on both extreme single particle model 
and experimental observables such as spectrum shape, 
beta gamma correlation and beta-circularly polarised 
gamma correlation. The matrix elements obtained 
from single particle model were unable to predict the 
shape deviation measured by Robinson et ah 
Seshagiri Rao analysed the matrix elements by relax¬ 
ing the spectrum shape measurement of Robinson 
and Langer. He obtained the matrix elements of 
magnitude consistent with ^-approximation where 
f = aZ/2R. In fact the criterion for ^-approximation 
|>>Wo-”l is well satisfied in this case 10, 
Wo == 2*3). Thus it was felt that a remeasurement 
of the shape of the 690 keV transition would be interest¬ 
ing inasmuch as it clearst he discrepancies that exist 
in the earlier measurements and that it would also 


throw much light on the structure of the 343 keV 

level in ^^^Cd. 

Experimental Details and Results 

Carrier free isotope was obtained from BARC, 
Bombay. The decay scheme of ^^^Ag is shown in 
Fig. 1. 2 mm diameter sources were prepared on 
thin mylar foils and the source thickness was found to 
be 150jug/cni“. 

A Siegbalin-Slatis beta-ray spectrometer modified 
for beta-gamma coincidence studies was employed in 
the present investigation. The details of the modi¬ 
fication ana optimisation of the spectrometer for 
coincidence studies are described elsewheie»»i®. 

The coincidenc e spectrum was recorded by scanning 
the beta spectrum in coincidence with the 342 keV 
gamma ray. The resolving time cf the coincidence 
unit was set at 24 ns. The observed countrate was 
corrected for (i) chance rate, (ii) finite spectrometer 
resolution, (iii) back scattering and (iv) coincidence 
efficiency. Correction for beta-gamma angular corre¬ 
lation anisotropy was not applied as the reported 
anisotropy® is negligible. All the spectra were ana¬ 
lysed with the Fermi functions of Bhalla and Rose^^ 
and screening corrcitions due to Buhfing^-. The 
method of analysis is described elsewhere^®. The 
end point energy was determined from the behaviour 
of the shape factor curves, when Eq the end point is 
varied aroimd the true end point energy. 

Figiue 1 shows the Fermi-Kurie plot of the coin¬ 
cidence spectrum. The experimental shape factor was 
weighted lea^,' square fitted to a correction factor of 
the form C(W)= kil ± ^W) nd is shown by the 
soTd line in hig, 2. The values of ‘a’ for different 
xuRn are shown in Table I. 


Table I 


Run 

Energy in keY 

a On^ c2)-i 

1 

^97±2 

-0-0894±0-;0324 

2 

696±2J ■ 

-0-0836±0-03I2 

3 

697±2_[: r 

-0-0915±0-0343 
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Discussion 

is a spherical odd-proton nucleus (Z— 47 ) 
which decays to The neutron ar d proton 

configurations of are 50 + ^^ 712 )® 

( 3 s'if 2 )“ and 28-h ( 2 jP 3 / 2 )^ vl 

respectively. The initial and final configurations of 
the outermost ■ beta with an end point energy of 
1035 loeV can be written as 

= 0 = 17 2 

and 

respectively. 

Thus the daughter nucleus where the odd 

neutron is in an orbital presents a good case for 
the applicability of the core excitation model due 
to de-Shalit^^ 



with the 343 keV gamma. 
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1.8 -"- 1,9 2.0 - ' ' ?.l “ - 2.2 ■ ' 2.3 

Fig. 2. Comparison of experimental and theoreti¬ 
cal shapes of the 697 keV beta transition in ^^^Ag. 

The Nuclear matrix elements (NMEs) evaluated 
by both Delabaye et at. and Seshngiri Rao show that 
the normal matrix elements are ?'."duced in size and 
are comparable to the matrix eicment. According 
to the l-approximation, the normal matrix elements 
dominate the trarsiiion and their magnitudes conse- 
quexTrcly should be large: than that of the matrix 
element. On the other hand if the rr edified 
approximation. is applicable, the reduction of the 
normal matrix elements must be so as to reduce them 
to magoitudes smaller than the matrix eiement. 


However, relative magnitude of the matrix element- 
obtained by Delabaye etah and Seshagiri Rao clear!} 
Indicates that none of these two extreme cases can h 
applied to ihe present beta transition. Tne cause it 
the reduclio.i, however, cannot be inferred from tl;.' 
present experimental results inasmuch as the 
selection rule ’ is noe violated and the ‘ K-selectkr: 
rule’ cannot be invoiced in view of the fact ih: 
is a spherical nucleus. 

Delabaye etal, in their attempt to study the siru: 
ture of the 340 keV state assumed a wave funciir 
of the type: 

1 J, M}= a\dr. J= h M) 4- 
Jc ^9 J? hd ), 

in which, the first part corresponds to the single par; 
cle excitation and the seco; d part corresponds to t 
corc-excitation. The first part of the wave furcu*. 
is assumed to be due to the excitation of the ixiri;. 
into the J-orbit. The later part of die wavefuncti. 
corresponds to the retention of the particle in thu 
orbit and exciting the core to the first phonon vib' 
tional state. The relative amplitudes of these 
functions are denoted by a and JS. Their aniifv 
however, showed that The values of matrix eleirc: 
were not sensitive to the magnitudes of a and li. ; 
pure de-Shalit type of core-excitation is, hovsev. 
seldom encountered. Recently Rama Miirty vid 
studied the states of ^^^Cd using the intexmec: 
coupling model and described the 3/2'** state by ; 
following wave function: 

13/2-*-)= 0-61 10 3/2 3/2) - 0*53 

12 1/2 3/2) 4- 0*34 1 2 3/2 3/2 >-0-4: 

I 2 5/2 3/2 ) 4 0*2012 7/2 3/2) 

and with this description all the electromagnetic i 
perties of this state were satisfactorily explained, 
the above wave function the contribution of the Si! ; 
particle wa\e function 10 3/2 3/2) is 36%. i 
present shape data are consistent with the hi; 
particle nature of the state involved. Noting •' 
the contribution of the | 0 3/2 3/2) in the v . 
function obtained by Rama Murty et al. is the in, 
mum (36%), it may be concluded that the pre 
shape data are also consistent with the wave hive. 
of Rama Murty et al. Alternatively, it may be pt'Si: 
to view the 343 keV state as arising from anci 
momentum coupling. The nucleus ^^gCdgs is ofo 
neutron type witn 13 neutrons in excess cf 50 (wii 
complete the first four major shells), having the orbi 

^7f2> 4/2 ^nd /Zn/S for thcix OCCU|nili 

Several possible configurations are available in v: 
a spin 3/2 could occur. A detailed study of il 
configurations may throw some light on the struc 
of the 343 keVstate which may account for the iti 
tion in the size of the normal matrix element.,, 
present shape factor analysis is well in agreement 
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the shape predicted by the matrix elements calculated 4. 
by Delabaye et al. on the basis of extreme single 
particle model as shown in Fig. 2. 

6 . 

Conclusions 7^ 

(1) The present experimental results regarding 
the shape of the 693 keV beta transition show a small 
deviation from the exact allowed shape reported by 
Lehmann, which is within the |-approximalion. Ibis 
might be due to the incorrect choice of the end point 
'energy on the part of Lehmann. 

(2) The present shape is consistent with the shape 

predicted by the matrix elements calculated from ]2. 
extreme single particle model. 13. 
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SYNTHESIS OF SOME BENZOTHIAZOLYL HYDRAZONES 

u. s. desepande 


Depart me nt of Chemistry, 

A lthough a large amount cf work has been carried 
out on 1, 2, 4 triazoles, very little informat ion is 
availabe on 5-triazolo (3,4-^) benzothiazoles possessing 
various functional groups. This gap may perhaps 
be due to non-availability of efficient methods for the 
synthesis of starting material. The method for the 
synthesis of this system involving the use of hydrazine 
has been discussed earlier by various wcrkersh^^ 
Hydrazine benzothiazole is generally prepared from 
2 mercapto^ or 2-chloro benzothiazole by the action 
of hydrazine hydrate. The reaction was carried cut 
with varying concentrations of hydrazine hydrate 
for different durations. There is r.o sigrificant 
improvement in the yield. The reported chlcro 
compound obtained from mercapto benzothiazole 
and sulfur inonocliloride was formed only in low 
yields. Heterocyclic thiols on oxidative chlorination 
are generally known to yield sulfonyl chlorides ar d 
this method finds a general use for the synthesisof the 
corresponding sulfonamides'^’*^. 

Hence the use of gaseous chlorine was irivestigated 
under mild condition. The conditions cf reactions 
were so aajusted that the variation of both the time of 
reaction and the chloroform: water ratio in the sus¬ 
pending medium was possible. When gaseous chlorine 
was bubbled through mercapto benzothiazole sus¬ 
pended in chloroform and water it was noticed that 
the product after 50 to 60 min was indeed a 2-chloro 
benzothiazole. The chloro compound thus obtained 


Science College, Nanded 

was converted into the hydrazine compound In 72- 
75% yield. In this particular case reaction of chloro 
derivative with hydrazine, proceeded well to giv^ 
good yields in contrast to some reports where the 
conversion of halo heterocycle to the correspondir g 
hydrazine, proceeded with poor yields®; excessive 
heating with hydrazine^ resulted in the decomposi- 
tioii of the mixed heterocycles, possessing sulfur and 
nitrogen. With excess of hydrazine for a period of 
40 minutes, the yield is better than that reported by 
Veltmaa®. 



In the hope of obtaining biologically active com¬ 
pounds, hydrazino benzothiazole was condensed with 
various aldehydes. Cyclization of these hydrazenes 
through nitrobenzene did not proceed and the*' oxida¬ 
tion with ferric chloride did not give satisfactory 
results. These were cyclized by bromine in acetic 
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acid. Details of this will be published at a later date. 
Siace haterocyclie compouads have featured promi- 
neatly ia biolojuioal activiiy, the cocnpouads were 
seresaed for aatifiingal and plant growth activity. 
BiLizjthiazolyl hydrazones with heteryl substitamts 
like pyridyl, furyl and thienyl were specifically selected 
in view of biological importance. 

In the case of T. vulgare, the data presented in 
Table 11 indicate that the activity or benzothiazol- 


2-y] hydrazone of pyridine 3-aldehyde is equal to th 
of gibberellic acid and superior to 2, 4 dichlorophenc), 
acetic acid and other heteryl derivatives. In the an 
of JP. devt^us benzothiazolyl-pyridine 3-aldchydc hydr. 
zone is superior to all, as far as the percentage i 
germination is concerned, though there is a slik 
decrease in the length of the radicle compared to No.: 
It ibus appears that among these three, the pyrid. 
derivative is more active. 


Table 1 


Benzothiazolyl-hydrazones 


No. 

R 

Melting 

point 

Yield 

% 

Molecular 

formula 

Analysis (found) 

C H N 

1 . 

2-Hydroxy phenyl- 

240 

85 

Q4HiiN30S 

64-9 ; 

4*09 ; 

15-53;^ 

‘y 

2, 4-Dihydroxy phenyl- 

250 

78 


59*74 ; 

3-71 ; 

13-2% 

3. 

3-Hydroxy 4-msthoxy 
phenyl- 

182 

78 

CisHiaNjOaS 

59-92 ; 

4-2] ; 

14-n;: 

4. 

m-Nitro phenyl- 

236 

86 

Ci 4 HiqN^ 02 S 

56*89 ; 

3*29 ; 

18-34;; 

5. 

2-Pyridyl- 

220 

61 

C 13 H 10 N 4 S 

61*60 ; 

3-96 ; 

22 - 22 ;; 

6 . 

3-Pyridyl- 

234 

58 

C 13 H 20 N 4 S 

61*8 ; 

3-SI ; 

22-89;; 

7. 

4-Pyridyl- 

224 

80 

CisHjgN^S 

61*49 ; 

3-56 ; 

20 - 99 ;; 

8- 

2-Thienyl- 

210 

77 

Ci2H,N,S2 

55*28 ; 

3-58 ; 

15-99% 

9. 

2-Furyl 

180 

74 

C 12 H 5 N 3 OS 

58*88 ; 

3-52 ; 

17-51% 


Solvent for crystallisation ~ Ethanol. 









Table II 





Effect of bemothiazoUl^yl {heteryl-aldehyde) hydrazone on germination 

ofT. \ulgare and P. deveus seed 

No. 

' j^Name of the compound 


T. vuigare 

P. 

deveus 



Percentage 

germination 

Length 

(cm) 

Percentage 

germination 


Lengili 

(cm) 


Benzothiazolyl- 







1* 

-Pyridine 3-aldehyde hydrazone 

100 

5 

100 


3 

2. 

-Furyl 2-aldehyde hydrazone 


100 

1*5- 3 

90 


1-5-3-f 

3. 

-Thiophene 2-aldehyde hydrazone 

80 

L5-2-5 

70 


2-3 

4. 

Gibberellic acid t^standaxci) 


100 

2-5 

70 


1-2* f 

5. 

2, 4 dichloropnenoxy acetic acid t 
(standard) 

100 

0-5-3 

90 


0-5-4 -5 

6. 

;4Coiitrol 


90 

2-3 

70 


1-2 


Surprisingly one of the compounds was found to be ve*-y active as plant growth promoter. None c 
these was found to be antifungal. 
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Experimental 

1- Chloro benzothiazole (2) 

2-Mercapto ben 2 :othia 2 »le (1) (0-03 mole) was 
suspended in chloroform and water 2:1 mixture. The 
mixture was cooled to 5°C. Chlorine gas was passed 
for 1*5 hr. Chloroform layer was tapped off and 
the remainiag liquid was distilled under reduced 
pressure (yield 2*8g). B.P. 158-162° C/50 mm. 

2- Hydrazino benzothiazole (3) 

This is prepared by condensation of 2-chloro benzo¬ 
thiazole with hydrazine hydrate. 

Benzothiazolyl hydrazones (4) 

Equimolar proportions of 2-hydrazino benzothia¬ 
zole and the required aldehyde in ethanol were con¬ 
densed by heating on a water bath for 20-45 min . 
The reaction mass was poured into water. Crude 
hydrazone was filtered off and recrystallised from 
ethanol. The yields, melting points and analytical 
data, etc. are included in Table I. 

The hydrazones were taken in nitroben/!ene and 
refluxed for 2 hours. Then nitrobenzene is removed by 
steam distillation. The products were not the cyclised 
^’-triazolo (3, 4-5) benzothiazole derivatives (5) but 
were found to be starting materials (4). Similarly 
ferric chloride oxidation also failed to give ^-triazole 
(3, 4-5) benzothiazole derivatives. 

Biological screening 

After surface disinfection with a solution of sodium 
hypochlorite (2% available chlorine) for 10 min., the 


seeds of T. vulgare and B. deveus were soaked for 
five hours in the solution. Then seeds were sown 
on blotter in a petri dish. The blotters were steri¬ 
lized at 15 psi for 20 min. before use. The blotters 
were moistened with 5 ppm solution of the compounds. 
Along with these compounds gibberellic aad and 
2, 4-dichlorophenoxy acetic acid were also used as 
standards and sterile water was kept as control. The 
results are presented in Table 11. 

The author is indebted to Dr. V. R. Srinivasan, 
Professor of Chemistry, Osmania University, for 
continuous encouragement and helpful discussions 
and to Dr. K. S. Deshpande for biological testing. 
Author is also thankful to the U.G.C. for financial 
assistance. 
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DETERMINATION OF STABILITY CONSTANTS OFr2.HyDROXY-l-NAPHTHALIDENE-i7-N- 
DIMETHYLaNILINE complexes with some BIVALENT METAL IONS 

M. S. MAYADEO, A. P. RAG AND M. B. KABADt 
Department of Chemistry, Ramnarain Rida C’Jlege, Bombay 400019 

Abstract 

Potentiometric studies have been carried on metal complexes of Cu'*'*, Ni+*, Co'*'*, 
7 , 1 + 2 , Cd+^ and Mg+2 with 2-hydroxy-l-naphthalidere-/7-N-din'’ethylarilire. Tbe di.ssccia- 
tion constants (pKj and pK?) of the reagent and the formation constants of its metal com¬ 
plexes have been determined by Bierrum’s method at 30 i 0* 1°C ard at ioric strength 
0' 1 M in 75:25% (v/v): dioxan-water medium. The order of stability is found to be 
Cu > Co > Ni > Zn > Cd > Mg. 

L iterature survey indicates that no systematic 
study of the stabilities of 2-hydroxy-l-naphthali- 
dene-p-N-dimethylaniline and its metal chelates with 
bivalent metal ions appears to have been carried out. 

In the present communication the successive stabflity 
constants of the complexes of 2-hydroxy-1-naphtha- 
lidene-p-N-dimethylaniline with various bivalent 
metal ions have been determined potcntiometrically 
following the Calvin-Bjerrum pH titration technique 
adopted by Irving and Rossotti^^ 


Experimental 

The Corning Model 12, a precision research pH 
meter with a wide range glass electrode and a calomel 
reference electrode, was used for pH determination. 
The meter has an arrangement for normal and expanded 
scale. The smallest scale division on the expanded 
scale reads 0- 005 pH unit. 

- 2-Hydroxy-l-naphthalidenc-jp-N-dimelhylaniline was 
prepared by dissolving lOg of 2-hydroxy-l-naphtha|" 
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dehyde (Fluka) in about 50 ml of absolute etbanoL 
To this soluiion was added equimolar quantity of 
^-N-dimethylaniline and the reaction mixture was 
refluxed on water-bath for about 20 to 30 minutes 
and then allowed to cool. On cooling, the compound 
separated out which was then repeatedly crystallised 
from ethanol to get an analytically puie compound 
with m.p. 168‘'C. 

The dioxan used for the experimental work was 
purified by the method described by VogeP. Distilled 
water was redistilled over alkaline potassium per- 
manganate and made free from carbon dioxide by 
boiling. This water was used througliout the investi¬ 
gation. 

The medium of titration was 75:25 dioxan-water 
(v/v) mixture. Perchloric acid and soditrm perchlorate 
were added to maintain a constant ionic strength 
<^0- 1 M). The titrations were carried out in an irert 
atmosphere by bubbling oxygen-free nitrogen gas 
through the solutions. Metal ion solutions were 
prepared from A.R. grade metal salts. All these 
were standardised complexometrically by EDTA titra¬ 
tions^. All measurements were carried out at 30° dc 

0' r c. 

The following solutions were titrated potentio- 
metrically against standard carbonate free sodium 
hydroxide (1 • 092 M) solution keeping the total volume 
40 ml. 

Ci)5ml of (0'16M) HClOi-bSml of (0-64M) 
]S[aC 104 -f 30 ml of dioxan, (ii) 5nil of (0-16M) 
HCIO 4 -f 5 ml of (0* 64 M)NaC 104 4- requisite amount 
of reage U accurately weighed to give 0* 01 M reagent 
co'.ice -tration in the final solution -f 30 ml of dioxan. 
(iii) 5 ml of (0-64M) NaClOi+fiml of (0-024 M) 
metal salt solution in {0-16M) HCIO 4 -[-requisite 
amount of the reagent accurately weighed to give 
0* 01 M reagent concentration in the final solution 
4- 30 mi of dioxan. 


rtA < 1-7 and is wavelike. This indicates the forma¬ 
tion of the species HL and Hg+L, i.e., the protonatcii 
nitrogen and the phenolic hydrogen are complelel; 
dissociable in steps separable. 



Fig. 1. 2-Hydroxy-l-naphthalidene-p-N-dimetiiyl- 
aniline formation curve. 


Three methods known as half integral, graphk,- 
and least square^ are suitably employed here to cali-t 
late the stability constants. 

Ir the half integral method, the values of pL :• 
/j= 0-5 and 72 = 1*5 were taken as log and lo- 
K 2 respectively from the formation curves extenciit; 
over a range of 0 < ii < 2. In the cases where stei- 
wise formation of the complexes is indicated by Ih 
flattening of the formarion curves at integer vain; 
of or n, the different portions of 1:1 and I;! 
complexes were treated separately and the respecii\. 
pK^ and log K values were determin.ed by graphii: 
method from the linear plots of 

versus B (pH nm 

readings) and 


All titrations were performed in duplicate to test 
for reproducibility. The experimental method of 
Irving and RossottF was applied to find out the values 
of ft and pL. 

Results and Discussion 


1 ^ 1 (2 ~ n) „ 

or log versus . pL 

may be, by employing the relation 


and 


antilog B 


as tlie 


Ci- 


In the ligand, it is the chelated phenolic * OH ’ group 
which takes part in the complex formation aE.d the 
proton is replaced from it by metal ions during the 
formation of metal chelates. Since only one proton 
per ligand molecule is liberated during complexation, 
«Y’ the number of dissociable protons attached per 
ligand molecule is equal to one. 

From the ritraticn curves using the solutions (i) and 
<'ii), ka values ai varicus ‘ B ’ values (pH meter read-? 
ings) were calculated and the curve bciween ‘ B ’ and 
the corresponding Ha values was plotted flig. 1). 
The formation curve extends over a range 0* 51 < 


(«A ~ 1) — (2 — ^ a ) . 

and 


1 

‘ antilog B 


= 0 


loEK- +,L. 

In the cases where the formation curves are ir 
complete in the sense that they do not reach tlie vilr 
of n= 1- 5 and in the cases in which the formats 
curves are not wavelike indicating-that the foxnialk 
of the second complex starts before the compleiit 
of the 1:1 complex, log K values are calculated 1: 
tne least square method.. 
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^ _ Ki (L) + 2JKiK, (L)“ ... + NK^K,.. .K« fL)^' 

1 + Ki (L) + KiKs (L)^ -1-"... KiK2...K„(L)n’ 
This equation for 1:1 and 1: 2 complexes can be 
written in the linear form as 


ft _ 

(fi — 1) L 


(2 - n) 


(L) KiKo - Ki 


— fry _ 

knowing the quantities .. . . .^ and 7 -Tt*(L) 

U ~ 1 ) (L) {n — 1 ) 

for each point on the formation curve the above 
equation is solved by the least square method to get 
the values of and Ko. 

The value of only could be evaluated from the 
half integral point at = 1.5 in the present case. 
The value of could noc be found by naif integral 
method. It was however determined by least square 
method. 



naphthalidenie-p-N-dimethylaniline formation curves. 

From the titration curves of the solutions (ii) and 
(iii), n and pL values were calculated. The « values 
were plotted against the corresi ending pL values 10 
get the formation curves of the metal complexion equili¬ 
bria (Fig. 2). From these formation cu'ves the values 
of stability constants log ar d log K 2 were determined 
which correspond to the pL values at n— 0*5 and 1 • 5. 

Two plots one of log n/{l —«) against pL (Fig. 3) 
and the other of log (2 — n)l(.n — 1) against pL (Fig. 4) 
for different metal ion systems were also drawn. 
From these curves the values of log Ki and log Kg 
were evaluated. These values agree fairly well with 
those obtained from half integral method except in 


the case of cadmium where the log Kj value had io 
be determined by graphical method on extrapolation 



Fig. 3. 2-Hydiroxy-l-naphthalidene-p-N-dimethyJ' 
aniline. 



Fig. 4. 2-HydfOKy-l-ouph!thdideue-p-N-dimetjhyl- 
aniliue. 

of the curve. In addition the least square method 
was also applied to calculate log Kj and log Kg in the 
ase of Ni+2 and Cu**"^. The most representative values 
are recorded in Table 1. 


Table I 

Stepwise stability constants of various completes* 

30°C p- 0-1 M 


Cations 

H+ 

Cu 2 

Nr-2 

Co^2 

z:n+2 

Cd+2 

Mg+2 

logKi 

logKj 

9-59 

5-23 

10-65 

6-95 

6-76 

4-76 

7-35 

4*52 

5-95 

5-73 

3-50 


I * For H+, Ki and K 2 correspond to the species LH and LHg respectively, while for the metal ions K, and 

K 2 correspond to the spee'es ML ^nd MLg respectively. 
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The order of stability of bivalent metal chelates 
was > Co+2 > Ni +2 > Za^-2 > Cd +2 > \ 

The order in the case of complex is reversed 
with respect to Ni+2 complex, as compared to that 
observed by Maley and Mellor^. 
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FIRST INTERNATIONAL SYMPOSIUM ON AVIAN ENDOCRINOLOGY 


fllHE First International Symposium on Avian 

Endocrinology, held at Calcutta, during January 
10--15, 1977 was convened by Professor Asok Ghosh, 
Professor of Zioology of the University of Calcutta^ 
and presided by Professor Donald' S. Farner, the 
Chairman of the Department of Zoology, Univer¬ 
sity of Washington, Seattle, U.S.A. The Sympo¬ 
sium was inaugurated by Professor M. R. N. 
Prasad, Senior Professor of Zoology, University of 
Delhi. The inaugural session was presided by 
Dr. S. K. Mukherji, Vice-Chancellor, University of 
Calcutta. A number of renowned scientists froroi 
the U.S.A., U.S.S.R., Canada, U.K., Germany^ 

Denmark, France, Holland, Hong Kong, Japan, 
Nepal, Bangladesh and different States of India 
participated in this symposium. The total number 
of delegates was around two^ hundred. 

The Scientific Programme comprised of ten sepa¬ 
rate sessions, viz., 1. General Organisation of the 
Avian Endocrine system; • n. Neuroendocrine 


Mechanism; III. Physiology of the pineal body; 

IV. Pancreatic islet and carbohydrate metabolism; 

V. Developmental endocrinology; VI. Mechanism 
of Hormone action; VII. Reproduction; VIII. Adre* 
nal gland; IX. Thyroid and Parathyroid glands; 
X. Renal endocrinology ; and XL Valedictory session, 
Altogether sixty scientific papers were presentesl 
(twenty plenary lectures and contributed papers} 
during the 6-day symposium. 

Both theoretical and applied aspects of aviar> 
endocrinology was discussed and the role of hor¬ 
mones on poultry and egg prduction was empha 
sized. A number of papers was presented on pe^' 
birds and birds which are agriculturally beneficia' 
and there was a general opinion that a scientili: 
inventory on this aspect would certainly help aviar 
endocrinologists all over the world in Ih’ 
biological control of pest birds and an increase ir 
the population, of the beneficial birds. 



Vol 46, No. 4 1 
Feb, 20, 1977 J 


103 


LETTERS TO THE EDITOR 


FORMATION AND REPROPORTIONATION 
CONSTANTS OF BINARY AND TERNARY 
COMPLEXES 

Study of solution equilibria of mixed ligand complexes 
is of great importance, as this leads to the finding of 
the definite thermodynamic conditions for the compati¬ 
bility of different ligands in the coordination sphere 
of the metal ion. In the present communication, 
we are reporting the values of reproportionation con¬ 
stant and the change in bond energies during the 
complexation of dipyridyl (dipy) phenanthroline (Then) 
and thiotropolone (T.T.) with Ni^+, Co^+ and Mn“+. 

Solutions of thiotroplone (T.T,)’^’^, 2-2 dipyridyl 
and O-phenanthroline were prepared in dioxan. The 
solutions of bivalent metal ions (Analar B.D.H.) 
were prepared in double distilled water and were stan¬ 
dardised by usual methods. Sodium perchlorate 
was used to keep ionic strength constant C/^ — 0 * 1 M). 
The following solutions (total vol. 20* 0 ml) were 
titrated potentiometrically in 50% (v/v) dioxan medium, 
against 0*05 M tetramethylammonium hydroxide 
solution, using a Beckman pH meter (SS-2 model, 
in conjugation with a glass and calomel electrode 
assembly) at 30 ± 1° C. 

a, (i) HC104(3-0 X lO-^M); (ii) HC104(3*0 X 
lO-^M) 4- T*T(2*5 X 10-3 M) ; (hi) HCIO 4 (3*0 x 
10-3 M) -1- T.T. (2*5 X 10-3 M) -|-metal ion (5*0 X 
10-3 M). 

b, (i) HC104(3*0 X 10-3M); (ii) HCIO 4 (3*0 X 
10-3M) 4- T.T. (5-0 X 10-^ M); (hi) HC104(3-0 X 
10-3 M) 4- dipy or phen (5*0 x 10“^ M) 4-metal 
ion (5 • 0 X 10-^ M); (iv) HCIO 4 (3 ■ 0 x lO-* M) 4- 
dipy or phen (5*0 X 10-“ M) 4- T.T. (5*0 X 10““ M) 
4- metal ion (5*0 X 10^“ M). 

Using Irving and Rossotti3 method, the value of 
h and pL of the different binary and ternary complexes 
have been calculated from titration sets (a) and (b) 
respectively. The corresponding values of stability 
constants, and i3o a for different hi'’ary complexes 
and for ternary complexes were obtained using 
weighted least squares method of Sullivan et al„‘^ with 
the help of IBM 360 computer. The S^in values 
have also been calculated®. 

Reprajportionation Constant^, The formation constant 
of the mixed ligand complex is directly proportional 
to the geometrical mean of the formation constants 
of the parent complexes, and the proportionality 

Cuir. Sci —3 


factor is termed as Reproportionation constant (K^) 
i,e., 

ft.i = Kd . (/ 4-i *= m) 

When the ligands L and A are not compatible the 
mixed ligand complex formed is less stable than the 
parent complexes and the value of reproportionation 
constant is smaller than unity, whereas in compati¬ 
bility of the ligands, it is greater than one. The results 
of present investigations are given in Tables I and 11. 

Table I 

Stepwise stability constants of various T.T. complexes 
at 30 4: 1°C 


Metal ion 

log ki 

log k 2 

log 

H-*- 

7*20 



Ni 2 + 

6*75 

5*81 

12-56 

Co^^- 

6*20 

5*70 

11-90 

Mn 2 + 

5*80 

4*85. 

10-65 


. log Ati and log fcj values for Cd®+ could not be calcu¬ 
lated as the binary complexes of T.T. are insoluble in 
50% dioxan. 

Table II 


Formation and reproportionation constants of mixed 
ligand complexes with Smin values at 30 ±1° C 


L 


log Pl.l 

Srnln 

K, 

Bipyridyl 


6-73 

2-1 

0*52 


Co 2 + 

6*16 

0*10 

0*52 



5-70 

1*79 

0*61 


Cd 2 + 

5-85 

7*00 


Phe .a.'.throline 


6-72 

0*79 

0*45 


Co^+ 

5-92 

0*39 

0*45 


Mn*^- 

5-29 

0*25 

0*56 


Cd*+ 

5-79 

1*5 
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Table III 


Change in bond strengths of various mixed complexes {callmote) at 30 C 


L 

M2+ 

M-L 

(parent) 

M-L 

(mixed) 

Change in 
bond 
strength 

M-T.T. 

(parent) 

M-T.T. 

(mixed) 

Change in 
bond 
strength 

Dipyridyl 

Ni2+ 

4580 

2342 

-223g 

4337 

2308 

-2029 


Co^-^ 

3876 

2OT0 

-1866 

4129 

2245 

-1884 


Mn2+ 

2798 

1403 

-1395 

3678 ' 

- 2535 

-1143 

Phenanthroline 

Ni2+ 

6078 

2960 

-3118 

4337 

1682 

-2655 


Co2-^- 

4800 

2580 

-2220 

4129 

1510 

-2619 



2832 

1295 

' -1537 

3678 

2297 

-1381 


Bond Strengths* : The strengths of tlie inaividual 
M-A and M-L bonds in the complex MA^L| have 
been calculated from the forma den constants of the 
mixea complexes and the parent MAj and ML^ 
complexes using the following relations: 




4< A,* 


Fa' = 


HlnS 


while the bond strengths of the parent complexes 
MA^ (FA) and ML^ (FJ were calculated from their 
formation constants using equations: 

RT 

Fa= — 


t: _ 1 


The values. 
Table HI. 


thus 


obtained. 


are recorded in 


In the present investigations, it is found that the 
value of reproportionation constant for mixed com¬ 
plexes is less than one and the bond strengths of all 
the metal to ligand bonds decrease, showing that 
the ligands are incompatible and the mixed complex 
is less stable than either of the parent complexes. 

In the case of Nj2+, the formation constants of the 
mixed complexes are not significantly lowered, as 
observed in other cases. This may be attributed to 
the fact that Ni-N" bonds of ISd-Dipy complexes-have 
some amount of M -> L dtr-pn interaction along 
with the L-^M bond^. 

The mixed complexes of phenanthroline show similar 
trends as dipyridyl complexes. But because of its 
greater size, their formation constants are slightly 
lower than the formation constants of dipyridyl com¬ 
plexes. ^ 

The authors are grateful to the University Grants 
Commission (India) for providing necessary financial 
assistance to one of them (J. L. S.). 

Department of Chemistry, Jawahar Lal Sharma. 
University of Delhi, J. N. Srivastava. 

Delhi 110 007, India, B. S. Garg. 

September 14, 1976. R. p. Singh. 
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CIS-HYDROXYLATION OF OLEFINIC 
COMPOUNDS WITH SILVER SUCCINATE 
AND IODINE 

Silver salts of carboxylic acids and iodine ha\i 
been employed for the preparation of vic-glyco!' 
from oleftnic compounds;. Prevosti showed tha’ 
the complex formed from silver benzoate (2 moles) 
and iodine (1 mole), reacted with an olefin to giv: 
the corresponding vic-glycol dibenzoate. Thu 
reaction has been made use of by Witcoff and 
Miller2 and Raman^ for the preparation of vir- 
dihydroxy acids from typical monoethenoid acld^. 
the products being the corresponding threo-dihydroxv 
compounds when dry benzene is used as the mediurr. 
for the reaction. 

It has now been found that the use of silver 
succinate and iodine in molecular proportion.s irr 
dry benzene medium is a very efficient method oi 
preparing vic-dihydroxy acids from olefinic acid. 
Oxidation of octadec-9-enoic acid and of docos-H* 
enoic acid thus has given 9, lO-dih^’droxy stear^' 
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Table 

I 




»e in 

ui 

gth 

Monoetheaoid acid oxidised 

Dihydroxy acid 
obtained 

Yield 

% 

Melting point 
Found Reported 

°C °C 

Product by using 
silver benzoate 
and iodine 
with yield % 

►29 

;84 

c/5-octadec-9-enoic acid 

erythro- 

72 

132 

132 

three-, 60 

43 

tmiis- „ „ 

threo- 

65 

94 

95 

erythro-, 65 

»55 

cf5-docos-13-enoic acid 

erythro- 

78 

130-31 

131 

threo-, 56 

49 

trans- 

threo- 

82 

100 

100 

erythro-, 72 

hSI 
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acid aad 13, 14-dihydroxybehenic acid respectively 
ia very good yields, the cas'-moaoethenoid acid 
.giving the ery/Zi/^o-dibydroxy acid and the correspond- 
iag //'rim-isomeride giving the f/ireo-isomer. Thus 
hydroxylation using silver succinate and iodine 
ia dry benzene involves c^Vadditionn of hydroxyl 
groups, whereas, hydroxylation using silver benzoate 
and iodine in dry benzene involves fran^-addition 
of hydroxyl groups. The results obtained with the 
different monoethenioid acids are tabulated in Table ! 
and compared with the results obtained by hydroxyla¬ 
tion of the acids using silver benzoate and iodine 
in dry benzene medium. 

General Oxidation Procedure .—^Dry silver succinate 
(0*011 mole) was mixed with 10 ml of sodium- 
dried benzene and kept under gentle reflux in a 
water bath with calcium chloride gua,rd tube. Dry, 
powdered iodine (9*01 mole) was added in three 
lots, and the refluxing continued until the colour of 
iodine disappeared (ca 60 min.). The dry, un- 
sauirated acid (0*01 mole) dissolved in 5 ml cf 
dry benzene was then added and the mixture was 
gently refluxed for 6 hrs;. After filtration, the 
benzene was removed from; the filtrate and the 
residue refluxed with alcoholic potash (50 ml of 
5% solution) for 60 min. Most of the alcohol was 
then removed by distillation, the residue diluted; 
with water and then acidified. The solid dihydroxy 
acid was collected, dried, treated with about 10 ml 
of cold petroleum ether (40-60° C), filtered and 
crystallised from alcohol or ethyl acetate. 

When •oleic acid was first mixed with silver 
succinate in dry benzene and then refluxed with 
the gradual addition of iodine, the yield of 
dihydroxy acid finally was considerably lower. 

Further work in this series is in progress. The 
authors thank Sri. A, N. Menon for some prelimi¬ 
nary work and Prof. N. S. Panchanathan for his 
active interest. 


Maharaja’s College, K. K. Mathew. 

Ernakiilam, P. S. Raman. 

Cochin 11, 

March 12, 1976. 
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2-METHOXY-3-INITRO-5-CHLORO- 

BENZOHYDRAZIDE— 

A NEW BENZOHYDRAZIDE FOR 
CHARACTERISATION OF CARBONYL 
COMPOUNDS 

Several new substituted benzohydrazides have been 
described as prospective reagents for characterisa¬ 
tion of carbonyl compounds^. Haksar and Sethi-”"® 
have prepared some mono- and disubstituted ortho- 
inethoxy benzohydrazides. We have further extended 
this work’ and now we find that 2-methoxy-3-nitro- 
5-chlorobenzohydrazide is fairly reactive towards 
carbonyl groups although it could not yield the deriva ¬ 
tive with formaldehyde. This was prepared by the 
chlorinatio \ of salicylic acid with concentrated hydro¬ 
chloric acid and hydrogen peroxide® yielding 5-chloro- 
salicylic acid, methyl 2-methoxy-5-chlorobenzo- 
ate® was prepared and then converted by nitra¬ 
tion’-® into methyl 2-methoxy-^-nitro-5-chlorobenzaate 
(m.p. 64° C). This nitrated compound was then 
converted into the corresponding hydrazide (m.p. 
278, decomp.) by the usual method employing 60% 
hydrazine hydrate. 
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Results 


SI. Carbonyl compound 

No. 

Molecular formula 
of hydrazones 

Meltirg point 
(° 

t 

^0 Chlorine 


Found 

Required 

1. Acetone 

Q 1 HJ 2 O 4 N 3 C) 

288 (Decomp.) 

12*56 

12-43 

2. Acetophenone 


290 (Decomp.) 

10-65 

10 - 21 

3. Ethyl Methyl Ketone 

Ci 2 Hi 404 N,C 1 

284 (Decomp.) 

11-65 

11*85 

4. Salicylaldehyde 

C 15 H 12 O 5 N 3 CI 

286 (Decomp.) 

9-51 

10*15 

5. Acetaldehyde 

Ci„Hi„04N3C1 

282 (Decemp.) 

13-59 

13-07 

6 . p-Dimethyl amino 





benzaldehyde 

CijHi-OsNjCl 

272 (Decomp.) 

8-89 

9*42 


For preparing the hydrazo"^.es, the hydrazide (0*4 
gm) was dissolved in ethar.cl (70 ml) witn gentle 
warming. The carbonyl compcun.d (0- 4 gm) was 
added to the warm solution of the hydrazide and re¬ 
fluxed for 30 minutes, on a hot water-bath. On cool¬ 
ing to 0® C, coloured crystalline hydrazones were 
obtained, these were filtered at the pump, washed with, 
small quantity of alcohol and recrystallised from either 
methanol or ethanol. 

Formaldehyae did not react \^ith methyl 2 -inetnoxy- 
S-nitro-S-chlorobenzohydrazide to give hydrazones. 
A drop of hydrochloric acid was also added to the 
reaction mixture to catalyse the hydrazone formation 
but with no avail. 

We gratefully acknowledge the help from the scien¬ 
tists of the analytical division and I.R. Spectrometry 
Unit of C.D.R.I,, Lucknow, for micro-analyses and 
I.R. studies. Award of a U.G.C. Research Scholarship 
and research grant to one of us (N. T.) is gratefully 
acknowledged. 
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ISOLATION OF THERMOPHILIC FUNGI 
FROM SOILS* 

Importamce of temperature as one of the envron- 
mental factors affecting the microflora of a habitiii 
qualitatively and quantitatively has been well 
documented-’^ Although its direct influence ori 
the prevalence of fungi has been worked out, it! 
usage as a technique indirectly to isolate therniO' 
philic and thermotolerant fungi has been confln.’i 
to a few habitats such as composts, bird's nC'J- 
and other self-heating materialsh 5 , 6 ,s-io,ii'. Xh 
prc'sent report dealsj with the isolation of suer, 
fungi from rice-cultivated soils around Madras. 

Soil samples from two rice-fields were analysed 
for the flora using dilution and soil plate method^ 
Poured plates were kept in, desiccators and incubate^; 
at 45°, 55° and 60° C. Three replicates wcr. 
maintained for each sample and the fungal couni 
made on the seventh day. Martin’s rose Beng.’. 
agar and Emerson’s Yeast extract-phosphate-starch- 
sulphate (YpSs) agar were used in this study 
Pure cultures, weire maintained and the fuiic 
identified according to Cooney and Fmerson^. 

. Table I shows the species of thermophilic fiinc 
isolated from the soils by the two techniques. 0 
the ten species isolated, dilution , plate method 
registered six species while soil plate nine, thereh 
showing the efficiency of the latter. Also, 
gill us fumigatus has consistently been isolated frorr 
both the soil samples, irrespective of the increas 
in the incubation temperature. Only one specie. 
viz,, Torula thermophila was isolated by soil-plat-, 
method at the incubation temperature of 55° ( 
whereas others occurred at 45° C. No fungus wa- 
recorded at 60° C. 

Thermophilism, initiated by Miehe®, has beev 
studied by different investigators, in detail to under 
stand mycofloras of diversified habitats. Maheswari' 
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Table I 

ThermophiHc fungi isolated from soils 


Fungi 

T echniques 

Dilution 

plate 

Soil 

plate 

Phycomycetes : 



Mucor jpusillus Lindt. 

- 

H- 

Ascomycetes : 

Thermoasciis aurantiacus Miehe 


-1- 

Chaetomium thermophile var. 
thermophile La Touche 

— 

-h 

C. thermophile var. dissitiim 

La Touche 

_ 1 _ 


Deuteromycetes : 

Aspergillus fumigatus Fres. 

-1- 

. 

Humicola grisea var. thermoidea 
Traaen 

+ 

-1- 

H. insolens Cooney ard 
Emerson 


•+ 

H. lanuginosa (Griffin and 
Maublank) Bunce 


- 

Torn la thermophila Cooney and 
Emerson 

- 


Malbranchea pulchella var, 
sulphiirea Miehe 

-h 

-b 

Total 

6 

9 


wkil© working with composts, dung and other 
sources for isolating thermophilic fungi emphasized 
that work on different soil samples would greatly 
enhance the validity of this indirect method of isola¬ 
ting fungi that are dependent upon a specific environ¬ 
mental factor, i.e., temperature. Present work has 
indeed shown that this selective method is useful 
in isolating fungi quite varied from the normal 
flora isolated by incubation at room temperature^^ 
suggesting that this method could, by itself, be 
used as a technique to isolate fungi of specific group 
from soils that aid in the decomposition of cellulose 
and other organic matter in. soil along with other 
common cellulolytic fungi. 

I am indebted to Professor T. S. Sadasivan for 
continued encouragement and for the critical 
perusal of the manuscript. Financial assistances by 
University of Madras and University Grants Com¬ 
mission, New Delhi, are gratefully acknowledged. 


Microbiology and Cell B. M. Sundaram. 

Biology Laboratory, 

Indian Institute of Science, 

Bangalors 560 012, lufic' 25, 1976. 
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NITROGEN FIXATION BY A SALT AND 
ALKALI TOLERANT STRAIN OF 
AZOTOJBACTER CBROOCOCCVM 

In earlier studies on asymhiotic nitrogen fixation in 
calcareous soil of Piisa (North-Bihar), a positive 
significant correlation between Azotohacter popula- 
tio-n and the amount of nitrogen fixed in different 
types of soils was observed (Rai et a!., 1975)Soil 
properties including scxluble salts were also found; 
to influence microbial population in these soils 
(Rai et al, 1972-73)^. Moreover, the Azotohacter 
population in calcareous saline-alkali soils of 
North-Bihar, covering several districts has been, 
found to be relatively depressed (Anon., 1975) i. 

For augmenting soil nitrogen in saline and alkali 
soils, a strain of Azotohacter chroococcum growing 
at pH 9-0 with 0-2% salt (NaCl) was isolated fromi 
calcareous saline-alkali soil of Pusa Farmi, by enrich¬ 
ment technique. Its nitrogen fixing capacity was 
determined in Ashby’s mannite solution at different 
pH with and without added salt (Table I). The 
culture was tested for enrichment of N in soils of 
varying characteristics (Table II) and the gain of 
N-fixed was determined. 

A perusal of the data indicated that the culture 
was effective during a wide pH range (6*2 to 8*8). 
It was capable of tolerating salinity ranging from\ 
35 to 195 mg/lOO g soil. Similarly it flourished 
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Table I 


Gain in H-fixedjg.C in liquid medium at different pH range by Azotobactcr chroococcum 


SI. pH range 5'5 

No. . 

6-0 6-5 

7*0 

7*5 

8-0 8-5 

9*0 

9‘5 

1. Gain in N-fixed 

(a) With 0-2% salt .. 5-86 

8-30 11-76 

12-36 

12-40 

12-04 12-46 

11*76 

No 

grovvtli 

2. Gain in N-fixed 

(b) Without salt .. 5-80 

8-35 11-90 

12-60 

12-30 

12*30 12*50 

ILSO 

No 

growth 

Table 11 

Soil characteristics and nitrogen fixation by Azotobacter chroococcum 

SI. Soil texture Org. C% pH 

No. 

T.S.S. 
mg/100 g 
Soil 


Amount of N-fixect/g soil* 
(uninoculated) in mg 

N-fixed/g’^ 
soil 
(inocu¬ 
lated) in 
mg 

7a 

Treated 

Control N-gain 

1. Sandy loam .. 0*745 6*2 

70 

2*68 

5*24 

1*42 

3*80 

6*5 

2. Sandy loam 0*512 7*6 

35 

0-56 

4*80 

1*40 

3-40 

6*2 

3. Sandy loam .. 0*416 8*2 

184 

32*5 

4*56 

1*42 

3*14 

6*7 

4. Sandy loam .. 0 212 8-5 

95 

44*6 

4*38 

1*40 

2*98 

4*7 

5. Silty clay loam .. 0*590 8*8 

195 

38*0 

4*o3 

1*40 

3*43 

6*3 


100 ml Ashby’s maaaite solution containing one gram soil was incubated. 


at varying amounts of CaCOg (nil to 44-6% of 
tha soil). In liquid medium with 0*2% NaCl, the 
ga'n in N-fixed was quite high in the pH range. 
6*5 to 9*0. It gradually decreased below pH 6-5 
and the isolate could not grow either at pH 5~0 or 
at pH 9-5. Mischustin and ShiFnicova (1971)- have 
alsO' mentioned that Azotobacter fails to grow above 
pH 9*0 and below pH 5*4. 

The culture may be tried successfully for enrich¬ 
ing* soil N in calcareous and non-calcareous soils 
as well as in the saline-alkali sods. 

Sugarcane Research Institute, N. Ahmad. 

Pusa, Bihar, M, Rai. 

June 26, 1976. B. P. Sahi. 
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PERSISTENCE OF TEMIK (ALDICARB) IN SOU 
AND ITS RESIDUES IN BHENDI FRUITS 
iABELMOSCHUS ESCULENTUS) 

Temik [2“methyl-2-(methylthio) propionaldehydc 
0-methyl carbamoyloxime] is an effective insecticide 
against many sap feeding pests of crops. It 
mainly applied to soils as 10% granules. The per* 
sistence and degradation in soil and the resultant 
bioactivity may depend on the type of sod, soil 
moisture, crops grown and other associated factors. 
Therefore the present investigation was aimed to 
assess the persistence of aldicarb in clay loam soil 
planted with bhendi crop and its residues in bhendi 
fmits. 

A field exjyeriment was laid out with soil treat* 
ments of 0-5 and 1*0 kg ai/ha of aldicarb applied 
at the time of sowing of bhendi seeds (Pusa Savanij, 
The field was of clay loam type with a pH of 7*9 
and organic matter content of 0-25%. Composite 
soil samples were collected from each treatment on 
1, 15, 30. 45, 60 and 75 days after application. 
Bhendi fruit samples were collected on 50 and 55 
days after sowing. Both soil and fruit samples were 
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analy&ed for Aldicarb residues (Jhonson and Stan .- 
burg, 1966). Tlie Aldicarb content of soil residues 
^re presented in Table I. 


Table I 


Days after application 

Residues of Aldicarb (ppm) 

0-5 kg 

1*0 kg 

1 

1-35 

2* 12 

15 

0-26 

0-73 

30 

0-19 

0*60 

45 

0-09 

0*42 

60 

0-05 

0-11 

75 

ND 

0-09 


The results indicated that the insecticide had per¬ 
sisted in soil up to 60 days for 0*5 kg ai/ha and 
75 days for 1*00 kg ai/ha and the levels of residues 
were 0-05 and 0-09 ppm, respectively. The degrada¬ 
tion in the first fortnight was very rapid and thereafter 
the dissipation was gradual. Studies conducted by 
Andrews et al. (1971) with S-methyl aldicarb 
also revealed that 0-05 to 0*07 ppm of aldicarb 
were detected after 90 days of application in sandy 
loam soil. Bull et al (1970) in their studies with 
aldicarb and highlighted the importance of 
soil texture and moisture content of soil. There 
was no difference due to pH but at 100% field 
capacity moisture level the decomposition to non¬ 
toxic products was rapid. 

The results of aldicarb residues in bhendi fruits 
are presented in Table IT. 

Table II 


Pickings 

Residues in ppm 

Tolerarce 
level 
in ppm 

0-5 kg 

1*0 kg 

I picking 
(50th day) 

0-12 

0-17 

0*20 

II picking 
(55th day) 

0-08 

0-13 

0-20 


The results revealed that for both the doses, the 
residues in fruits were found to be less than the 
permissible tolerance level of 0-2 ppm as fixed by 
the FDA of USA and hence can safely be used for 
the plant protection work of bhendi crop. 

Dept, of Soil Science, K. Rajukkannu. 

and Agrl. Chemistry, R. Reguraj. 

Tamil Nadu Agrl. T. R. Subramaniam. 

University, K. K. Krishnamoorthy. 

Coimbatore 641003, 

Tatnil Nadu, September 5, 1975, 
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FAILURE OF THE DEOLONE ROAD BRIDGE 

ON THE SONE RIVER, SHAHDOL DISTRICT, 
MADHYA PRADESH 

The Deolone road bridge situated on the Sone 
river, in Shahdol District, Madhya Pradesh, failed 
on August 22„ 1975, during floods after 25 years 
of service. It was 230 m. long and 12 m. high 
miiltispan bridge which stood on 21 tough cement 
concrete piers. It broke so badly, that right abut¬ 
ment and adjacent 19 piers have been knocked out. 
Out of the broken piers, 7 are holding ground, 
while all the others appear to have succumbed to 
the scouring action of the flowing water. 

The Deolone bridge was aligned across the strike 
of the country rocks, so that dilTerent rock types 
are met with, 'along its foundation. The main, 
rock-types present are quartzites, shales and lime¬ 
stones, all belonging to the Basal stage of the 
Semri Series (Lower Vindhyan). They are dipping 
at 70® to NW. Only 200 m. downstream of the 
bridge, the Sone river turns abruptly and cuts across 
the quartzite ridge forming a water-gap. On 
examination, this water-gap was found ta have beeni 
formed along a transverse shear-zone^ in the 
rock-beds. 

The nature of the Sone river course in this area 
has been studied by the author and it is found 
that the river is engaged in down-cutting its channel-. 
Thei thinly bedded shales which exist in the river¬ 
bed along the Deolone bridge, arc very weak and 
disintegrate easily into small fragments. It i.s 
therefore sensitive to the scouring action of the 
flowing water. Further, as the shale strata are 
steeply inclined and disposed parallel to the flow 
of the water, the rate of erosion has been com¬ 
paratively rapid. A transverse shear-zone exists in 
the rock-beds just down stream of the bridge, where 
the river takes a sharp turn in an effort to follow 
it. A 24 m. deep pool is dug up by eddying 
currents in the shear-zone which has supported the 
bed erosion near the bridge. 

The position of the right abutment of the Deo^ 
lone bridp was critical, because it was placed near 
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th.© junction of the shale and quartzite, just at 
the base of the quartzite ridge. Here the strata, 
whose strike is parallel to the thrust of the river 
water, are dipping into- the river channel. Since 
displacement easily takes place parallel to the 
bedding planes, the. valley-wall on which the right 
abutment was sitting had a tendency to slide inioi 
the river. 

During floods, the pressiu’e of water-currents 
near the bridge got concentrated towards the right 
bank, as the quartzite ridge which exists at the 
right bank does not allow the flood water to spread 
but confines it into the river channel. As a result, 
the river-bed is dug asymmetrically, deeper towards 
the right bank. This has increased the instability 
of the right abutment of the bridge. 

In all cases the scour is intensified during flood 
periods. ^Nothing defi.nite has yet been known, 
about the- relation between the depth of scour and 
the rise of flood water above the ordinary level. 
However, in some experiments the depth of the 
river bed scoured was found to be about one-third 
the amount of water surface rise^. During the 
flood in the^ Sone river which occurred on August 
22, 1975, and, which is responsible for the failure 
of the Deolone bridge, the water surface rose to. 
about 17 m. and therefore the bed erosion must 
have been quite deep. 

Thus it may be concluded that the foundation 
of thei bridge piers which was in shales, had pro- 
gressivety been eroded by the running water and 
the foot-hold of the bridge .got weaker day by 
day. On August 22, 1975, when the river was in 
flood, the bridge lost ground and collapsed into the 
river. This is a clear cut example, where the bridge, 
failure has occurred as a result of its construction 
on a geologically defective site. 

Department of Applied Geology, K. M. Bangar.'*^ 
Government Mining Polytechnic, 

Shahdol, Madhya Pradesh, 

September 16, 1976. 
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STIMULATORY EFFECT OF THE 

NEUROACTIVE SUBSTANCE ON ISOLATED 
COCKROACH HEART 

Eajrlier studies indicated that certain drugs and 
insecticides increased the frequency of heart beat^'*-’. 
It has been reported that application of the insecti¬ 
cides is likely to release certain toxins lethal tc- 
insects from the nervous system^’4. Sudershaii 
and Naidu^ (1967) working on isolated cockroach 
heart found that a specific toxin released into cock* 
roach blood by mala,thion and pyrethnim, increased 
the heart beat frequency. In the present investiga¬ 
tion attempts have been made to isolate the neuro¬ 
active substance from endrin treated, cockroach blood 
and to study its effect on the isolated cockroach 
heart. 

Laboratory reared male adult Periplaneta amerb 
canUj L. was used for the experiments. The iso¬ 
lated cockroach heart technique described by 
Krijgsman et al.^ (1950) was employed. LCqq of 
endrin dissolved in ethanol was injected in,trapevi' 
toneaUy to cockroaches. Four hours after the treiU- 
ment, blood was collected by centrifugation and 
the neuroactive substance was isolated from blood 
as described by Sternbiirg et al^ (1959). Test 
solutions were prepared in ethanol (wt/vol) and 
:incorp.o rated into the physiological, solution^ 
Neuroactive substance and synergist combinations 
were made at the ratio of 1:1. The concentration 
of ethanol used was not detrimental to the isolated 
cockroach heart. 

Addition of neuroactive substance (1-6 X 10'*^ 
and 3-3 x 10"®) induced an immediate increase in 
the heart beat frequency followed by rapid: decline 
(Fig. 1). When it is mixed with piperonyl butoxide 
(1*4 X ia'®M) and sesamin (1-4 x 10"^ M) 
slight initial stimulation was seen which sustained 
for some time (Fig. 2). 

A detailed study of endrin on isolated cockroach 
hearts reveals that it acts at the cardiac ganglia by 
paralysing them' and acetylcholine is not involved. In 
combination with the synergists, the effect of endrin 
is considerably increased thus suggesting synergism. 
The fact that no apparent change wais noticed in the 
original action of neuroactive substance when mixed 
with piperonyl butoxide and sesamin, indicates that 
synergism is absent The sustained action (Fig. 2) 
may be due to the effect of synergists on the heart. 
In the present communication it is difficult to assec> 
whether degradation of neuroactive. compound 
taking place in the insect body as in, the case of 
endrin. However, an enzyme which destroys bio¬ 
logically active substance has been reported from 
the blood of cockroach^. If it is true, the factor 
responsible for the degradation of neuroactive 
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substance is probably not interfered with by the 
synergist. 



Figs. 1-2. Fig,. 1. Effect of neuroactive sub¬ 
stance (A = 1*6 X B = 3-3 X on 

i sol a,ted heart of Cockroach. Fig. 2. Effect of 
neuroactive substance in combination with A : Pipe- 
ronyl butoxide (1-4 x B '. Sesamin, 

(1-4x 10’^M). Arrows indicate addition of the 
test solution. 

A detailed account on the nature and biological 
activity of neuroactive substance will be reported 
elsewhere. 

One of the authors (A. P. R.) is grateful to' CSIR 
New Delhi, for the award of Junior Research 
Fellowship'. 
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SOLUBILITY OF PROTEINS OF MUSCLE IN 
FATIGUE 

In isolated muscle fatigue is associated with the 
accumulation of lactic acid^ and other metabolic 
byproducts and metabolism by acidification or 
otherwise-*'-^ which contribute to disturbances of 
internal equilibria. Local accumulation of lactate 
might be expected to induce water and electrolyte 
shift due tO' osmotic acid-base changes in muscle 
cells^‘<'. To reduce the acidity and other side 
effects, the buffering capacities of sarcoplasmic 
preteins are utilized to safegaurd other structural 
components^ This paper is aimed at analysing the 
ionization and soluble properties of proteins of 
muscle in fatigue by salting out processes of various 
fractions of proteins. 

Rana hexadactyla were double pithed, and the 
gastrocnemius muscle of both the legs were Isola¬ 
ted with least injury. They were washed in amphi¬ 
bian ringer'^, several times to recover from shock 
effects. One of the muscles was immersed in ringer 
and made to fatigue by giving electrical stimulations 
of 120 shocks per minute of 10 volts D.C. strength. 
(INCO/CSIO student .stimulator, AMBALA) 
continuously until there was no response. The 
fatiguevd muscle was rapidly cooled; to 0® C to 
prevent residual metabolism. The contralateral 
control muscles were treated in the same way 
except that they were not stimulated. Total, soluble 
and insoluble proteins were estimated in the aqueou.s 
homogenates of muscle by the method of Knights 
er al.^ (1962). Alpha, beta and gamma globulin 
and albumin type of proteins were sedimented 
from the supernatant fraction of the muscle homo¬ 
genate, following the procedure of Cohn et al 
(1940) for serum"*0. 

The decrease in the levels of soluble proteins is 
nearly proportional to the increase of insoluble 
proteins (Table. I). Practically there is no change 

Table T 

Levels of total insoluble and soluble proteins in muscle 
iexpressed as mgigram wet weight. The values are 
means of ten individual observations 


Muscle 

Total 

Insoluble 

Soluble 

Control 

164-1 

±14-83 

120-2 

±15-29 

43-9 
±2- 62 

Fatigued 

163-4 

±15-74 

122-3 

±17-45 

4M 

±2-38 

% Deviation 

- 0-43 

± 1-75 

-6-37 

* ‘’ test 

NS 

NS 

NS 


*NS= Not Significant. 
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in total pratedn. content. Significant fall in tke 
levels of gamma globulin, alpha beta globulin, and 
albumin type of proteins is observed on fatigue 
(Table II). This indicates that solubility of these 
proteins is more affected during fatigue as it might 
be particularly involved in buffering action. 

Table 11 

Levels of globulins and alubiwiin type of proteins in 
muscle expressed as mgigram wet weigJtt. The values 
are means of fen individual observations 


Muscle 

Gamma 

globulin 

Alpha 
and beta 

Albumin 


globulin 


Control 

7-78 

12-30 

16-55 


d=0'53 

=b0*98 

±L61 

Fatigued 

6-43 

10-60 

13-85 


±0-43 

dil*23 

±1-81 

% Deviation 

-17-3 

-13-8 

-16*4 

test 

0-01 

0-05 

0-05 


s 

S 

S 


* S = Significant. 


Alternation in the levels of different types of 
proteins is not because of the rapid degradation or 
synthesis since such changes cannot be expected, 
after a short period of extensive work. Changes in 
the intracellular environment of the muscle affects 
the ionization of sarcoplasmic proteins^i and also 
the buffering capcity of proteins 12 . So it is sugges¬ 
ted that variation in different protein fractions 
is only due to the alteration in ionization and solu¬ 
ble properties because of their involvement in buffer¬ 
ing of acid and other metabolic byproducts produced: 
during fatigue to protect the structural components 
of contractile machinery. 

Dept, of Zoology, N. Chandrasekharam Naidu. 

S.V. University, K. S. Swami. 
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GYNOPHORE NUTRITION IN GROUNDNUT 
The importance of Calcium in pod developmc: 
is well known and direct absorption by develop! 
fruits when calcium is applied in the peg regii 
has been reported by Shibuya and Stizhul. 
Bolhuis and Stubbs^ and Seshadri'^. But the p.: 
sence of calcium at root region is not equally efl.. 
live. The difference in ion uptake by pegs 
roots deserves detailed study. An intercrf 
observation by Pal and Laloraya^ has indicc\(. 
that Po'bt level sodium' does not interfere vi' 
Calciimi uptake. But calcium uptake by the develo; 
ing pods is inhibited by sodium. The utility 
terms of nutrient availability is obviously ct' 
ditioned by the physico-chemical properties of t: 
membranes of the root and the peg. 

la the present investigations involving a provi'i': 
of single and multiple deficiency conditions, 
the peg zone with complete nutrition at root zot 
sand culture studies employing Arnon and Flo: 
land’s^ nutrient solution were made (K—390, C: 
120 , Mg--48, NO 3 N- 224 , NH 4 -N- 28 , P-62 ::: 

S-64 ppm). TMV 2 bunch strain was used 1: 
the study. The gynophore regions were separai 
from the root zone by a plastic container, T: 
technique adopted comprised msertion of the re: 
of the young groundnut plant through a glass tr 
fitted to the plastic container. The root develof: 
in the pot containing sand that was irrigated wi. 
complete nutrient solution. The junction of t 
glass tube at the base of the plastic container w, 
sealed by wax. The plastic container was fil'.s 
with washed sand irrigated with Amon and Ho3 
land culture solution so modified as to prov: 
single and multiple deficiencies (Table II). Chen 
cal analysis of shell for nitrogen^, phosphoni 
potassium and sodiums and for calcium^ a 
magnesium was made. Oil content of kern 
(SoxhleriO) was determined. 

Plants were harvested from five replical 
Yield of dry pods (g/plant) was determined i 
the data are presented (Table I), 
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Table 1 

Yield of dry pods {gfplant) as influenced by single and multiple deficiencies at peg zone 


Treatment 

Yield 

Treatment 

Yield 

-—- 1 — --—^ 

Treatment 

Yield 

(1) 

Complete 

7-21 

(6) -N- 

K 

6-10 

(11) — Ca —Mg 

3-50 

(2) 

— N 

2-51 

(7) _N- 

Ca 

1-90 

(12) — N—K-Ca 

190 

(3) 

-- K 

4-00 

(8) -N- 

•Mg 

510 

^13) —N- K- Mg 

3-50 

(4) 

- Ca 

2-90 

(9)- K- 

Ca 

5-50 

(14) —N —Ca —Mg 

5-50 

(5) 

— Mg 

6-50 

(10)-K- 

•Mg 

MO 

(15) — K—Ca—Mg 

1-00 


(16) - N—K—Ca 

— Mg 2*00 

-01) --2-P69. 


Table II 

Chemical composition of shell (mgig) (Groundnut TMV 2) and oil content (per cent) of kernels as influenced 
by single and multiple nutrient deficiencies at peg zone 


Nutr^'tional Status 

N 

Nutrient element in shell (mg/g) 

P K Ca 

Mg 

- Oil 
content 
per cent 

Complete 

.. 5-6 

5-0 

43*1 

2*9 

•48 

49-8 

Minus N 

.. 5-6 

4*9 

27-0 

1*9 

•38 

32-7 

Minus K 

.. 4*2 

31 

10*6 

2*9 

•29 

41-0 

Minus Ca 

.. 4-2 

0-7 

13*2 

M 

•29 

41-0 

Minus Mg 

.. 9-8 

2-8 

35*4 

1*8 

•19 

44-3 

Minus N and K 

.. 4-2 

2-0 

21-6 

1*8 

•09 

33-3 

Minus N and Ca 

.. 4-2 

2'4 

16-2 

1* 1 

•19 

38-5 

Minus N and Mg 

.. 5-6 

2-3 

19-2 

1*9 

-18 

42-2 

Minus K and Ca 

.. 70 

3-2 

17*4 

1*1 

-38 

44-5 

Minus K and Mg 

.. 7-0 

2*7 

21*6 

M 

•19 

46-5 

Minus Ca and Mg 

40 

4-9 

35-2 

1-9 

•29 

38-0 

Minus N K Ca 

.. 4-2 

1-9 

5-4 

2-6 

*19 

33-0 

Minus N K Mg 

.. 5-6 

2-0 

13*3 

2-6 

•09 

38-6 

Minus N Ca Mg' 

.. 4-2 

1-9 

6-0 

1-8 

•19 

32-5 

Minus K Ca Mg 

.. 7-0 

4-2 

26*2 

1-8 

•38 

42-2 

Minus N K Ca Mg 

.. 4-2 

6*0 

10*2 

1*4 

•09 

33-3 


A deficiency of nitrogen reduces yield by 65*2% 
and an equal degree of severity is met with in 
calcium deficiency decreasing the yield by 59*8^. 
Multiple deficiencies show more depression by 
73*6 and 84-7% due' tQ -N“C^ -K-Mg 


combinations respectively. Imposition of additional 
deficiencies over those of N ai^ Ca has negligible 
yield depression but imposition of calcium deficiency 
over those of K and Mg effect further depression 
by 86*1%. This trend is interesting by way of 
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highlighting the limiting influeace of calcium (Bled¬ 
soe et alA^ and Gopalakrishnan and Nagarajani^). 
This situation influencing the nutritional status in 
pe.g zone is more significant compared to a simibr 
status at the root zone. 

Chemical composition of shell (Table II) shows 
no reduction in nitrogen content under nitrogen 
deficiency. Under other circumstances of multiple 
deficiencies, nitrogen content is increased. Magne¬ 
sium deficiency increases N content of shell pho-s- 
phorus content is acutely depressed due to calcium, 
deficiency (5*0 Vs 0-7). Phosphorus content is 
very much lowered under any deficiency. A 
deficiency of N, Ca and Mg tends to affect K con¬ 
tent very acutely (43-1 Vs 6-0) even as a com¬ 
bined deficiency of K and Ca or K and Mg affects 
Mg content (0*48 0*09). 

Any nutrient deficiency impairs oil content. 
Magnesium deficiency in conjuction with N and Ca 
or K brings down oil content to 32*5 and 46*5% 
respectively compared to 49-8% in the control 

Dept of Plant S. Gopalakrishnan. 

Physiology, P. S. Srinivasan. 

Tamil Nadu S. N. M. Ramachandra Boopathi. 

Agricultural University, 

Coimbatore 641 003, 

My 5, 1976. 
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EXUDATION OF PHOSPHORUS ("'P) FROM 
ROOTS OF COFFEE PLANTS 
Exudation of foliar applied radioactive phosphoru.^ 
(3'^P) through roots of eight month old plants 
was more in robusta {Coffea canephora Pierre, cv. 
S. 274) than in arabica {Coffea arablca L. cv. S, 
795)1. The effect of the plant age on the exuda¬ 
tion of 22 p is described in this note. 

Seedlings, of the two coffee species were raised 
following the technique described previouslyTlic 
seedlings were then transferred to plastic pot^ 
(25 X 25 cm) and earthenware (lined with thick 
polythene sheet) crocks (30 x 38 cm) filled with 
weighed quantities of a mixture of jungle soil 1- 
farmyard manure + sand (6:2:1), and grown 
under pandal shade upto 25 and 50 months. For 
25 month old plants, l-25g of labelled (ssp) super¬ 
phosphate (supplied by BARC). dissolved in 50 ml 
water (adjusted to pH 6*5 with lime water) 
sprayed on the foliage of each plant, the soil sur¬ 
face being covered with a thick polythene sheet. 
In the case of 50 month old plants, the leaves on 
only two secondary branches (with equal number 
of leaves) were sprayed with 1-25 g of labelled 
(3-P) superphosphate disso'lved in 30 ml water, 
taking all the other precautions as before. In both 
the experiments, 48 hr. after feeding the radioisotope, 
the plants were depotted. A weighed quantity of 
the well mixed soil sample was died under infra¬ 
red heat and the radioactivity monitored in a G.M. 
counter. The quantity of 32p exuded through root- 
was calculated per plant. There were three replica¬ 
tions for each coffee species. 

With increase in the age of the plants from 2.^ 
to 50 months, the volume of the root system also 
increased and the exudation of P was also more 
in both the species (Table I). However, in both 
the age groups, roots of robusta plants exuded moie 
radioactive phosphorus than arabica, in the 4S hr. 
period. The present data confirm the earlier 
findings^’^ 


Table I 

Exudation of foliar applied phosphate {^’^P) through root, 
{per plant) of two age groups of coffee plants 


Coffee species 

of applied acti¬ 
vity exuded 

Quantity of 
exuded (mg of P) 

25 

months 

50 

months 

25 ' 
months 

50 

months 

Arabica 

0-003 

0-020 

0-6 

3*9 

Robusta 

0*005 

0-041 

1*1 

8-3 
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CHANGES IN OIL AND FATTY ACID 
COMPOSITION OF LINESS 
{LJNUM USITAIISIMVM L.) UNDER VARYING 
PHOTOPERIODS 

In an earlier communication, it has been shown 
that change in photoperiod from 14 to 19 hours 
resisted in the increase in oil content and the 
degree of imsaturation in. flax seed^. The experi¬ 
ment describes the effect of long photoperiods on 
oil and fatty acid composition in a flax variety 
morphologically different from the cultivated one.s 
in India and grown particularly for fibre. The 
present note describes the effect of short and long 
photoperiods on oil and fatty acid composition in 
an Indian linseed cultivar. 

Seeds (var. SH-1) were .sown in pots with 20 
replicates. Seedlings (7 day old) were shifted to 
three phiotoperiodic conditions i.e., short photoperiodi 
(8 hr. exposures to natural light), normal photo- 
period (natural day) and long photoperiod (24 hr. 
light, consisting of natural light supplemented with 
100 watt incandescenit filament lamp during the 
night). Observations on emergence of flower bud 
and seed weight per pla.nt were recorded. The oil 
in the seed was determined following cold percola¬ 
tion method-. The fatty acid composition w^as. 
determined on duel column gas, liquid chromato¬ 
graph Shimadju Model GO 4 BPTF in methylated 
samples^. 

It is observed from Table I that long photo- 
periodic treatment hastened flower bud emergence' 
whereas short photoperiod had the opposite effect. 
Seed weight per plant was reduced under both the 
photoperiodic treatments (short or long). The oil 
content was not affeced by long photoperiodic treat¬ 


ment; on the other hand it decreased considerably 
when plants were exposed to short photoperiod. 
Likewise the degree of u'nsaturation did not differ 
from the normal photoperiod under the long photo¬ 
periodic treatment. Under short photoperiodic 
treatment however, an increase in oleic acid and a 
decrease in the linolenic acid were observed. 

Tablh I 


Effect of pbotopenod on Jiower bud emergence, seed 
weight, oil content and fatty acid composition in 
linseed {var. SH-\) 


Treatment 

Short 

photo¬ 

period 

Normal 

photo¬ 

period 

Long 

photo¬ 

period 

CD at 
5% 

Days to flower bud 
emergence 

75'0 

48-0 

39-6 

1*54 

Seed weight per 
plant (g) 

1-6 

2-6 

1-8 

0*044 

Oil content (g) 
percent dry 
weight 

38*6 

±0-1 

40-3 

±0-2 

40-8 
±0-2 


Fatty acid composition: 




Palmitic 

6-6 

6-6 

5*8 


Stearic 

8-4 

6-1 

6*7 


Oleic 

38-0 

30*7 

30*0 


Linolic 

15-9 

12-6 

12*0 


Linolenic 

3M 

44*5 

45*6 



It has been suggested that oleic acid serves as 
the precursor of linolenic acid^k 
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PHYSIOLOGY OF BHENDl'PLANTS, for Pananychus ulmi^, Tetranychus telariu^'^^ aai 

ABELMOSCHUS JFYCC/LFA^T’C/Y (L.) ASSOCIATED Acerla scheldoni^^ (Ewing). 

WITH ITS PREFERENCE AND FEEDING BY Amino acid content was also high in A.E. 1j 

THE REDSPIDER MITE TETRANYCHUS Pusa Sawani. The increase in amino acid con- 

CINNABARINUS BOISDXJVAL having high, chemotactic influence on mitj; 

Palanisamyi studied several varieties to- mite had already been reported by Stemlicht et filj', 
infestation under glass house as well as in field and Out of the six amino acids listed by Mittlert^ th- 
screened some less preferred types. In this study strongly enhance the feeding of aphids, tryptophr 
a detailed account of the nutritive conditions of was found exceptionally in high amounts and d 

the plants in relation to the development of the paragine was found only in these varieties. Furth 

mite as well as on the bio-chenaical changes, that asparagine, aspartic acid and glutamic acid tin 

take place due to its feeding has been reported. enhanced the egg production of Tetranychus tel: , 

The fecundity rate, total number of larvae rius'^'i were found in high quantities in prefern 

hatched out per pair, duration of immature stages, varieties. The amino acid tryptophan is the pr. 

number of days taken by the hatched out larvae cursor for auxin like lAA. The plant parts havii 
to attain adult and longevity of adults were recorded, high auxin content were preferred by mites'is g; 

Leaf samples, collected (8 am) from healthy and enable better reproduction and shorter developme: 
mite-infested plants of four varities (Table I) of periodic. The high moisture, low calcium and re*' 
comparable ages were analysed for moisture, contents might have facilitated easy penetration c 
carbohydrates^, total nitrogen^, minerals like phos- cheliceral styles of mites due to more sncciihr. 
phorus calcium and potassium^, and resin^ and free nature of the leaves. Low potassium content w: 
amino acids. found to be associated with the preference of mi': 

Enhanced fecundity rate, increase in per cent of in the present study which is in confirmation 
larvae becoming adults, shortening of develop- that made by Henneberry and Smith^o, Mathy: 
mental time of immature stages and increase in and Stemlicht et The phosphorus content: , 

longevity of adults (Table I) on varieties AE. 75 the plant was not found to influence the preferei):' 


Table I 

Preference of red spider mites to bhendi varieties {Means of 5 observations) 




Preferred JJS; 

‘ ■ Non-preferred 

11 p 

A.E. 75 

Pusa Sawani 

A.E. 1 

Long Green 

1 . 

Fecundity/mite 

27-2 

26-2 

18-4 

16-3 

L84 

2. 

Duration of immature stages (Days) 

9-4 

9-4 

13-6 

15-8 

0‘4 i 

3. 

Larvae becoming adults* 

56-8 

58*5 

41-8 

43-8 




(59-6) 

(72*5) 

(44-4) 

(48-0) 

(91) 

4. 

Adult longevity in days 







(i) Male 

51 

6-1 

2‘9 

3-1 



(ii) Female 

81 

7-5 

4*5 

41 



(iii) Mean 

6-6 

6-3 

3.7 

3-6 

0-8 


* Pe: cent of larvae becoming adults (P);Tin parentheses, the values cf arc sin jP. 


and Pusa Sawani might he the reason for the high 
population of mites observed by Planisamyi on. 
these varieties. These varieties had less of carbo¬ 
hydrates and more of total nitrogen leading to low 
carbohydrate/nitrogen (C/N) ratio. That low 
C/N ratio associated with the preference of initei> 
was also reported earlier. Mites were reported to 
avoid high concentration of carbohydrate in plants 
by Henneberry^. The mite preference for high 
nitrogen content was reported in many instances and 
{he present findings is in. conformity with that made 


of varieties to the mites as had been reported earii 
in the case of Panoiiychus ulmP^. 

Mite feeding had resulted in the reduction 
carbohydrates andi mo'isture. This might be d 
to hindrance of photosynthetic activity, as the leat 
become ‘chlorotic’ or removal by mite feedii 
Rajagopal et ai^ observed mite infestation reduci 
the chlorophyll content. The efficiency of pho 
synthesis in plants is affected when the affinity 
chlorophyll for water is interfered withal. 1 
reduction in carbohydrate synthesis might h 
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Table II 

Carbohydrate, nitrogen, moisture, resin, mineral make up and amino acid content of healthy and mite infested 
leaves of bhendi varieties (Per cent on dry weight basis—Means of three observations) 


Preferred Non-preferred 


SI. 

No. 

A.E. 

75 

Pusa Sawani 

A.E. 1 

Long Green 



Healttiy Infested Healthy Infested Healthy Infested Healthy Infested 

1 . 

Carbohydrate 

., 8*8 

8-6 

9*1 

90 

10-8 

9*8 

10*0 

9*3 

1 , 

Total Nitrogen 

.. 4-8 

5-0 

4*3 

4*6 

4-0 

4*2 

3*6 

3*9 

3. 

Moisture 

.. 85-3 

70*4 

87*4 

76*5 

83-0 

74*3 

74-7 

72-6 

4. 

Resin 

.. 18*4 

12*6 

17*8 

13-9 

22*2 

16*6 

22-8 

17*9 

5. 

Phosphorus (P 2 O 5 ) 

.. 1*04 

0*79 

0*98 

0*90 

1*12 

0*88 

1-06 

0*74 

6 . 

Calcium (CaO) 

I’ll 

1*42 

2*40 

0*98 

3-04 

2*02 

3-24 

2*24 

7. 

8 . 

jL otassium (fCoO) 

Amino Acids 

(jtig/l-Og fresh tissue) 

.. 3-0 

3*4 

3-1 

3*3 

4*2 

4*7 

4*2 

4.4 


(i) Asparagine 

.. 20 

60 

Trace 

Trace 

Trace 

Trace 

Trace 

Tiace 


(ii) Leucines 

.. 10 

.. 

10 

40 

35 

30 

70 

90 


(iii) Alanine 

., 330 


640 

120 

280 

200 

Trace 

Trace 


(iv) Glycine 

. .Trace 

40 

Trace 

Trace 

,. 

Trace 


Trace 


vv) Aspaitic acid 

.. 500 

240 

320 

70 

120 

130 

140 

200 


(vi) Glutamic ac’d 

.. 350 

420 

80 

Trace 

Trace 

Trace 




(vii) Histidine and Lysine 

. .Trace 

170 

Trace 

180 

., 

Trace 

30 

io 


^viii) T.yptophan 

.. 1250 

700 

460 

360 

60 

80 

40 

35 


Total 

.. 2160 

1630 A 

. 1510 

770 

495 

440 

280 

335 


jesulted in low reyin content which is nothing but 
a polysaccharide. Utilization of amino acids and 

•j phosphorus content by mite might have resulted in 
their reduction. The peculiar feature was that 
* potassium content was increased due to mite feeding. 
The reason for this increase is not known. However 
the increase in potassium would have increased the 
protein synthesis as reported by Chapman--. And 
this increase in protein synthesis wight be- the 
reason for high total nitrogen observed in infested 
^ leaves. 

Department of Entomology, S. Palanisamy. 

I'amil Nadu Agricultural T. R. Subramaniam. 

University, A. Regupathy. 

Ni* Coimbatore 641 003, /ulv 7, 1976. 
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DICTYUCHVS ANOMALOUS (NAGAI), A NEW 
PATHOGEN OF FRESH WATER TELEOSTS 

During the course of an investigation on fungi 
associated with fish diseases, fungal infections on 
adult individuals of Channa punctatus (Bloch) were 
observed during February-March 1975, which 
usually resulted in the death of the infected hosts. 
The infected fishes showed the presence of white 
cottony patches scattered on their body (Fig. 1). 



Fig. 1. Channa punctatus, showing the infection 
of Dictyuchus anomalous (White cottony patches on 
the body). 

Table I 

Controlled laboratory studies demonstrating the 
infectious ability of Dictyuchus anomalous, on 
wounded and unbounded test fishes 


Name and Number 
of fish 

Mycosis 

evident 

and 

death " 
occurred 

Mycosis 

evident 

within 

days 

Death 
occurred 
in days 

Wounded: 





Puntius sophore 

1 

2 

7 days 

8 days 

Colisa lalia 

2 

2 

7 days 

8 days 

Unwouded: 





Puntius sophore 

2 




Colisa lalia 

2 

•• 




The pathogen was isolated on boiled hempseed 
halves in sterile distilled water and its unifunga/ 
bacteria free cultures were prepared on the lines 
described by Johnson^, Raper^ and Tiffney^. The 
fungus was identified as Dictyuchus anomalous 
(Nagai). 


In order to establish the parasitic ability of the 
isolate, laboratory moculation experiments were 
condjucted under controlled conditions, on the line, 
of Scott and O’Warren^, using Puntius sophorc 
(Hamilton) and Collsa lalia (Hamilton) as te.-t 
fishes. 

Hyphae of the parasite were observed growing 
from the injured areas of the test fishes on 7tli day 
of placing the fish in the infection troughs. The 
infected fishes diedi within 24 hours of the 
appearance of the fungal tufts on the body of the 
fish. It was further observed that injury grciuiy 
lowered the resistance of the fish to the fungal 
infection tTable 1). 

Dictyuchus anomalous is reported for the firrt 
time as a fish pathogen. Channa punctatus is a nev 
host record for the species of Dictyuchus. 

The present work was supported by a grant from 
C.S.I.R., New Delhi. We are thankful to> Sri H. A. 
Khan, Central Fisheries Research Project 

Gujar Tal, Jaunpur, and to Dr. Y. B. Singh, Princi¬ 
pal, St. Andrew.’s College, Gorakhpur, for providini.' 
facilities for the work. 

Department of Botany, G. C. Srivastav\. 

St. Andrew's College, R. C. Srivastava. 

Gorakhpur 273 001, June 28, 1976. 
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EFFECT OF ORGANIC AND MINERAL 
FERTILIZERS ON AZOTOBACTER IN FLOODED 
RICE FIELD 

Although occurrence and distribution of Azok> 
bacter in paddy soils have been investigatedi'®'^ 
little information, is available on the effect of organic 
and mineral fertilizers on Azotohacter population 
under flooded field conditions. In the present report 
the effect of organic and mineral fertilizers on the 
population of Azofobacter in the rice field has been 
discussed. 

Soil samples were collected from paddy fields 
under different treatments—(f) control, {ii) lOO kc 
N/ha, (iii) rice straw 5 tons/ha, (fv) rice straws 
100 kg N/ha, (v) rice straw 10 tons/ha and (v/) 
rice straw + 100 kg N/ha. Azofobacter popula¬ 
tion in soils was determined by serial dilution 
technique on nitrogen-free medium containing (g/D 
K 2 HPO 4 , 1-74; KH.,P04, 0*91; MgSO^.lBnO, 

0-30 ; CaCIo .6 Hp, 0*10 ; NaCl, 0-50 ; FeCl 3 . 6 HoO. 
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0-01; CaCOg, 3-0; agar, 15-0 and glucose. 10-0 
and 1 ml of micro-elemeats. 

Organic matter addition at two levels (5 and 
10 tons/ha) significantly enhanced the population, 
of Azotobacter in a flooded soil (Fig. 1). Moreover, 
combined application of rice straw at 5 tooQs/ha 
with mineral fertilizer further enhanced the Azoto¬ 
bacter multiplication. However, combined applica¬ 
tion of rice straw and mineral fertilizer appeared, 
to be inhibitory when rice straw level was raised 
to 10 tons/ha. 



Fig. 1. Azotobacter population in flooded soils 
amended with rice straw and mineral fertilizers. 
(1) Control, (2) -f 100 kg N/ha, (3) rice straw 
5 tons/ha, (4) rice straw 5 tons -[- 100 kg N/ha, 
(5) rice straw 10 tons/ha, (6) rice straw 10 tons 
H- 100 kg N/ha. (Serial dilution lO'-^ was used for 
all soils.) 

Independent of the treatment, in all cases, Azoto¬ 
bacter was found in greater numbers in the surface 
layer (0—5 cm) of the flooded .soil. The Azoto¬ 
bacter population varied from 5-15 X 10*^ 15- 
60 X 10*^ and 2-25 X 10^ g"^ soil in control, rice 
straw-amended and mineral fertilizer-treatedt soils, 
re.spectively, during the growing period of rice in 
the siiirface soil I'ayer. Individual isolates fromi 
different treatments did not differ significantly in 
their nitrogen-fixing activity (10-12 mg N fixed 
glucose utilized) as they did in population density. 

Azotobacter is found in the oxidized surface 
layer of a flooded soil and its absence on the roots 
has been reported'''. Nitrogen fixation was stimula¬ 
ted when humus compounds were added to medium, 
inoculated with Azotobacter'^ and also abundant 
growth of Azotobacter occurred in N-poor soils 
when supplied with, rice straw^. Recently, Ibra¬ 
him- reported that organic manuring has signifi- 
candy increased Azotobacter population and the 
N^-fixation while increasing doses of nitrogenous 
fertilizer decreased the Azotobacter population in. 
a fioofded soili. 

It is clear from the foregoing results that indi¬ 
genous Azotobacter popiilatiooi could be accentua¬ 


ted following judicial amendments with rice straw 
and mineral fertilizers which would, probably, 
result in the high fertility status of soil under low¬ 
land rice cultivation. 

The aiitho-r is indebted to Prof. E. N. Mishustin, 
Institute of Microbiology, U.S.S.R.^ Academy of 
Sciences, Moscow. 

Laboratory of V. Rajaramamohan Rao. 

SO'i I M ic ro b io I ogy, 

Central Rice Research Institute, 

Cuttack 753 006 (Orissa), 

India, June. 12, 1976. 
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EFFECT OFPLANOFIX—AN NAA FORMULATION 
ON GROUNDNUT VAR. TMV 7 
The effect of growth regulators on groundnut yields, 
have been .studied by Narayanan and Gopala- 
krishnani, Narasimha Rao and Gideon^ and 
Wittwer and Sell’h Gopalakrishnan and Sriaivasan't 
reported earlier significant effect of Planofix—an 
NAA formulation employed a.s foliar spray in 
increasing groundnut yield. Not much attention 
appears to have been bestowed on the effect of 
Planofix on nodulation and nitrogen fixation. 
Planofix was applied at 40 andi 60 da.ys after sewing 
groundnut with concentrations, 0, 5, 10, 20, 40, 80 
and 160 ppm. against control (no spray). A study 
of the nodule number, nodule weight as also total 
nitrogen'"' and the total carbohydrate^'' content were 
made at harvest stage. 

Planofix had a beneficial effect and a concentra¬ 
tion trend both with a mi'mber and weight of nodules 
was quite evident (Table 1). A concentration of 
20 ppm was optimal for maximising nodule number 
while 40 ppm was optimal for maximising nodule 
weight. Again, 40 ppm concentration, was optimal 
for maximising total nitrogen and carbohydrate con¬ 
tent, With a consequent effect; ion maximising C/N ratio 
(Table 11), nitrogen content of nodules increased 
by 31% while carbohydrate content increased by 
33%. The exact role of Planofix as an NAA 
formulation deserves study in depth. That it has 
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Table I 


Effect of Plano fix on the Nodule Number and Nodule 
weight {mg!plant) at kavrvest in Arachis hypogaea 
(Var. TUVl) 


Treatment’—Planofix 
(ppm) 

Noaule 
Number (per 
plant) 

Nodule 

Weight 

(nig) 

Control— No spray 


57 

79-60 

Nil — Water spray 

59 

73-20 

— 5 


.79 

110-00 

-- 10 


82 

101-00 

~ 20 


95 

138-20 

— 40 


92 

142-40 

— 80 


70 

78-00 

— 160 


65 

69-10 


Table II 

The effect of Planofix on the Total Nitrogen Ongjg'^ 
and the total carbohydrate K^g/g) content in Arachis 
hypogaea (K<7r. TAfK 7) 


Treatment— Planofix 
(ppm) 

Total 

Nitrogen 

(.m/s) 

Total 

carbo¬ 

hydrate 

(mg/g) 

C/N 

ratio 

Control— No spray 

20-80 

105-00 

4-11 

Nil — Water 

spray 

23-00 

110-00 

4-78 

— 5 

25-80 

120-00 

4-65 

— 10 

26- 20 

129-00 

4-92 

— 20 

26- 30 

132-00 

5-01 

— 40 

27-20 

140-00 

5-15 

r-* 80 

26-20 

125-00 

4-77 

— 160 

25-80 

80-00 

3-10 


its impact on nodulation and nitrogen turnover is 
an interesting complementary effect. 


Dept, of Plant Physiology, P. S. Srinivasak. 
Tamil Nadu Agricultural S. Gopalakrishnan. 
University, 

Coimbatore 641 003, June 5, 1976. 
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CYTOGENETIC BEHAVIOUR OF A FRAGMENT 
CHROMOSOME IN JOB’S TEARS, 
corx LACRYMA-JOBI L. 

Naturally occurring diromosomal abaonnalities in 
Job's tears (Coir lacryma-fobi L., 2 n = 20) arc 
scarce!. In 1966, in s'elfed progenies of one of 
the varieties, called typica Watt, a single plant 
having quite normal appearance showed an 
additional fragment chromosome in tapetal and 
pollen mother cells. A study of chromosome 
associations at diakinesis and metaphase I revealed 
one heteromorphic trivalent and. 9 bivalents, as the 
chromosome fragment paired with two others, in 
21 (43*8%) of the 48 cells studied. In all the 
cells at diakinesis, the trivalent was associated with 
the nucleolus (Fig. 1). In. cells in which 10 biva¬ 
lents and one univalent were formed, since the 
univalent-fragment was always found attached to 
the nucleolus at diakinesis (Fig. 2); it is conceivable 
that the fragment contained the nucleolus organizing 
region. Types of trivalents observed were 'chains 
and frying-pan, both kinds occurring in about equal 
proportions. Heteromorphic bivalents involving 
the fragment and one member of the pair of homo¬ 
logous chromosomes were, however, not observed. ; 
Average chiasma frequency per cell worked out 
to 19-61. At metaphase-I, the fragment either ■ 
showed precocious movement to the poles or was 
oriented on the plate along with other bivalents, i 
At anaphase-I and telophase-I, it lagged on the j 
spindle in 23*1% of the 52 cells studied. In 33*3 
of the 33 Cells examined at telophase-I, it was 
found staying away at one pole from the rest of 
the group of normal chromosomes (Fig. 3) indica¬ 
ting that it is frequently eliminated from tlie ^ 
daughter nuclei. This is evidenced further from 
the fact that in 62 ( 66 -09^) of the 94 pollen 
quartets studied it was found as a micronucleus. I 
Pollen fertility and seed set respectively were 
72-496 and 48-7% compared to 84-8% and 62*5% 
in the normal sihs. The plant with the fragment 
was maintained through vegetative propagation for 
several years. In the florets of the new suckers 
also the fragment was present indicating; that it is 
capable of successfully carrying through mitotic 
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cycles and, therefore, is centric. In 1968, in order 
to study the frequency of transmission of the frag¬ 
ment to the progenies, two of the suckers of this 
plant were selfed, three suckers were used as female 


The origin of the fragment chromosome, how¬ 
ever, is not known. 

Our thanks are due tO' Mr. R. Nageswara Rao 
for his assistance in photographic work. 



Figs. 1--3. Meiosis in Job’s tears with 2/7 = 20 -j- 1 fragment (x 1,000). Fig. 1. Diakinesis: 
1 in and 9IL Fig. 2. Diakinesis: 10 II and 1 I (fragment). Fig. 3. Telophase-1: 10:10- and 
the fragment at the upper pole. 


and another three were used as male in crosses 
with the normal plants. The progenies, were 
studied cytologically in 1969 and the results are 
shown in Table I. 

TA.BLE I 

Transmission frequency of the fragment chrmosome 
to the progenies under self-pollination and controlled 
cross-pollinations in Job's tears 


Department of Botany, J. Venkateswarlu. 

Andhra University, Panuganti N. Rao. 

Visakhapatnam 530 003 (A.P.), 

April 7, 1976. 
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Progeny 

Pollinations- 

2/7= 20 2/7 =20 Total 

H- 1/ 


1. 

In = 

2D + I/Silfed 2 

18 

20 

2. 

2/7 = 

29 + 1 / X 2n = 20 2 

20 

22 

3. 

2/7 = 

20x2rt=20+l/ .. 

24 

24 


/ = fragment. 

Although the number of plants examined in each 
of the progenies of the selfed and controlled crosses 
was not high, it is quite apparent from the data 
that the fragment was transmitted through the 
female gametes in a low proportion of the cases 
(items 1 and 2, Table I), whereas its transmission 
via male gametes was not observed (item 3, 
Table I). Probably the male gametesi carrying the 
fragment were either non-functional or incapable 
of competing with the normal male gametes in 
fertilization. 


CYTOLOGICAL STUDIES IN FUIRENA ROTTB. 

(CYPERACEAE) 

The earlier cytological information pertaining to 
the genus Fuirena concerns only the chromo.some 
numbers of some Indian species^''^ The present 
contribution deals with the karyotype and meioois 
in F. uncinata (Willd.) Kiinth and F. trilohites 
C. B. Clarke. 

Fuirena uncinata (2/z=36).—^The length of 
chromosomes in the somatio complement ranges 
from 0-7 Mm to 1-8 Mm. The total length of di¬ 
ploid complement is 40-3 Mm. The karyotype 
consists of 10 pairs of chromosomes with median 
centromeres and 8 pairs with submedian centro¬ 
meres, the longest pair of the latter type possesses 
satellites in the long arms (Figs. 1, 3). 

Fuirena trilohites (2/7 = 38).—^The chromosomes 
in the somatic complement range from 0*7 Mm to 
1*7 Mm in length, the total length being 40-9 Min. 
There are 17 pairs of chromosom'^s with median, 
centromeres, and 2 pairs with snbmedian centfo- 
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meres one of which, having satellites in the short 
arms (Figs, 2, 4). 
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Figs. 1-4, 1, 3 Fuirena uncinafa; 2, 4. F. /ri- 

lobites, 1, 2. Somatic chromosomes ; 3, 4. Idiograms. 

Meiosis is normal in both the species. 

Four different chromosome numbers have been 
reported in the 5 Indian species of Fuirena that have 
been investigated so far. These are not in multiples 
of a single- basic mumber indicating the presence of 
aneuploid series in the genus. F. uncinata with 27i == 36 
represents the lowest level of the series. While 
F, ciliaris^'^ and F. trUobites show In = 38, 
F- wallichima^ and F. umbeUata^ show /z = 38 
and 26 respectively. F. waUichiana appears to be 
a polyploid derived from r r= 19. Therefore, the 
indication of both polyploidy and aneuploidy is 
evident in Fuirena, Besides the difference in 
chromosome number, the 2 species studied here 
reveal certain differences with respect to their karyo¬ 
types (c/. idiograms). These differences appear to 
indicate the role of structural alterations in the 
evolution of species in the genus Fuirena. 

The author is highly grateful to Professor M. 
Nagaraj and Professor M. S. Chennaveeraiah for 


guidance and encouragement. The award of a 
Scholarship by the University . Grants Commission 
during the course of this investigation is gratefully 
acknowledged. 

Department of Botany, B. H. M. Nijalingappa. 
Central College, 

Bangalore University^ 

Bangalore 560 001, Mflrc/z 23, 1976. 
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MEIOSIS IN GRAFTOPHYLLUM PICTUM CRIFF 

This communication concerns the first record of 
chromosome number, besides giving the meiotic 
behaviour in Graptophyllum pictum, an ornamental 
shrub of Acanthaceae. 

From an analysis of 60 pollen mother cells, 30 at 
diakinesis and 30 at metaphase I, the haploid chromo* 
some member of this species is determined to be n r: 
^8 (Fig. 1). Meiosis is irregular and is characterise 



Fig. I. Diakinesis showing n = 18 number with 
IIV + IIII 4- Ton + 9 Is. 


by the presence of quadrivalents (6,* 6% at diakinc* 
sis and 5-9% at metaphase I) and trivalents (lOTfr 
at diakinesis and II T% at metaphase I). However, 
their number is very low when compared tO' the high 
frequency of bivalents (60*9% at diakinesis ani 
60-8% at metaphase I). The multivalents are more 
often of the chain type with terminal chiasmata 
Next to bivalents, univalents were present in high 
frequency (21-8% at diakinesis and 22-2% rtJ 
metaphase I). Anaphase and telophase segregation; 
were highly irregular with 1-6 laggards and m’cro* 
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jiuclei 'respectively. In s(oiiie' cells Mads werei 
recorded which >have> been fbrmed as a 

consequence' of the inhibition of the homotypic 
division in one of the poles. Further, six nuclei 
of more or less equal size were observed indicating 
the formation of multipolar spindles. Nearlly half 
of the pollen grains formed are sterile (52-7%.). 
An interesting feature observed besides polyspory 
is the presence of polym'orphic pollen grains rang¬ 
ing in size from 5*0 microns to 21*5 microns 
(Fig. 2). 



Fig. 2. Polymorphic pollen grains. 


The siibtribe Eiijusticieae to which the genus 
Graptophyllum belongs- is characterised by having 
base numbers x = 10, 13, 17 and 187 Since the 
species investigated now does not seem to be a 
diploid, the possibility of rz 18 as the base number 
is ruled out. Because of the absence of higher 
associations above the quadrivalent level, the 
species might be a tetraploid. 

The high frequency of univalents compared to 
miilfivalents may suggest that the species is of 
hybrid origin. Hence , this taxon may be regarded 
as a segmental alloitetraploid, the hypothetical origin 
being hybridization between two dip'loid species 
(/I = 9) followed by the doubling of the chromo¬ 
some number. Polyploidy coupled with hybridiza- 
i'Oaii is responsible for the aforesaid meiotic 
rregularities which account to some extent for the 
ligh pollen sterility and. lack of seed set in this 
;pecies. 

The authors are thankful to Professor A. S. Rao', 
■Jead of the Department of Botany, Nagarj'ima. 
■Jniversity, Nagarjunanagar, for providing facilities. 
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SCREENING OF FLOWERS IN INTERSPECIFIC 

CROSSES OF SOME SPINOUS SOLANUM 
SPECIES 

By and large many previous attempts to hybridize 
the different spinous Solannm species have yielded 
either inconsistent results or have failed, and' 
undetermined genetic factors are assumed for these 
results^’-We have been reinvestigating the 
cytogenetics of these species and our initial findings 
on their flower structure, and judicious selection of 
them have enabled ills to- produce hybrids in many 
crosses. These are reported in this note, 

'fhe customary bagging techniques initially did not 
yield any positive resuilts. The species being mostly 
self-pollinated, and large-scale fruit formation being 
prevalent in nature, self-sterility factors were ruled 
out. A closer examination of tagged dowers, in 
selected plants, sho'wed that so'me of them drop oiT, 
both when left for open pollination and on hand 
pollination. These are usually the flowers having 
shorter than the normally exserted styles. Squash 

preparations of the ovules from these flowers 
revealed that the female gametophytes in them did 
not progress beyond the two- or four-nucleate stage 
of the embryosac. They are thus rendered abortive. 
Such an abortive development of the embryosacs 
was correlatable with, the stylar heterorhorphism*'^ 
of the flowers. While ‘normal’ flowers with styles 
exserted well beyond the connate anthers had 
8-nucleate embi'yosacs and were functional, the 
‘abnormal’ ones with shorter styles were sterile as 
pistillate parents. The frequency with which the nor¬ 
mal and abnormal flowers occurred on the same or 
different plants of any species (or between species) 
was variable and inconsistent. It therefore became 
apparent that only the flowers with normal exserted 
styles are functional as pistillate parents. 

With this realisation, 483 crosses were made 
involving five species (8 combinatioos) and we 
have obtained 155 hybrids in all. These results 
suggest that selective hand) pollinations confined to 
those pistillatq flo'vyers y^tli popmal e^tserted styles 
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yield better fruit and seed set than those made on 
a random basis, and that stylar, heteromorphism is 
an important factor in the reproductive potentialities 
of a given species. 

Besides the above selective pollinations of flowers 
screened for their potentialities, other physical 
factors like the customary techniques in artificial 
crosses seemed to be obstacles in producing 
hybrids. The usual techniques involve emasculation 
of the pistillate parents followed by bagging the 
flowers before and after dusting the pollen from 
the desired male parent. For most of the slender 
pedicelled flowers of many spinous Solanums, the 
bags used in our initial experiments were either too 
small or too large, either way damaging the flowers 
or inhibiting their further growth. To eliminate 
this possible source of damage, small polythene 
caps (open at one end only—3 mm dia X d mm 
long) were inserted over the stigmatic heads of 
normal flower buds, one day prior to their opening. 
The next day, the closed end of the caps were cut 
open and pollen of the selected male parent dusted 
on to the stigmatic heads with a brush through the 
cut-open end of the polythene cap. The need for 
emasculation, and using Ihe cumbersome paper- 
bags are thus eliminated. 

The screening for the right kind of the pistillate 
flowers and the modified pollination technique have, 
in our experience, yielded better results than was 
otherwise possible. This procedure co^uld be 
adopted to plants having small flowers with slender 
pedicels. 

The cytogenetic aspects of the parental and hybrid 
geno-mes will be considered elsewhere. 

One of us (S. V. R.) is thankful to C.S.I.R. for 
the award of Junior Research Fellowship. 
Department of Botany, S. Yeera3Ha.dra. Rao. 
Andhra University, B. G. S. Rao. 

Waltair 530 003, 

July 9, 1976. 
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CHROMOSOME PAIRING IN THE 
SOLANUM SURETTENSE x S, MELONGENA 
HETEROZYGOTE 

The crossability -relationships among the spinous 
Solanums are imperfectly understood largely due to 
the non-availability of viable interspecific hybridst’2,4^ 
To reevaluate the species compatabilities, we made 


artificial crosses of seven species (2n = 24), in 
different combinations, and have obtained variable 
numbers of hybrids. The chromosome behaviour 
at meiO'sis in S. surettense (= S. xanthocarpum >; 

S. melongena) which differs from an e-arlier report 
on a similar F-l-'3 are reported in this note. 

Following a selective hand pollination technique, 
29 crosses were made, and 18 frulits v/ere realised. 
The number of seed per fruit varied from 299 to 
61 with an average of 184, 90% o-f which were 
viable. Data presented in Table I relate tO' stock? 
1974-107-1 to 12. 

Table I 


Table showing chromosome associations and their 
frequencies at diakinesis and metaphase I in the f. 
of Solanum surettense x S. melongena (2n-211 


Chromosome associations 
per nucleus 

Number of nuclei 
analysed 

Ring of chain of 

Diakinesis 

Metaphasc 

V lY 

III 

II 

I 



1 


9 

1 

1 

.. 

3 


6 


1 


2 


8 


2 

3 

1 


10 


17 

4 

1 


9 

2 

3 


1 


7 

6 

1 



1 

10 

1 

11 

1 


1 

9 

3 

4 

•• 



12 


24 

5 



11 

2 

17 




10 

4 

4 




9 

6 

1 




8 

8 

1 

•• 

Total number of cells aralysed : 

: 87 

13 


In a total of 100 pollen mother cells studied at 
diaJkinesis and metaphase I, the chromosome 
associations . varied, from nucleus to nucleue, 
Twelve bivalents (both ring and rod type) were 
seen only in 29 nuclei; in the rest, higher chromo¬ 
some associations as well as univalents wer^ 
observed. One to three rings or chains of four or 2 
chain of three were seen in 31 and 16 nuclei respec¬ 
tively; univalents ranging from 1-8 were observer 
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in nearly 50% of the nuclei (Table 1). Photo¬ 
micrographs representing some of the chromosome 
associations are shown in Figs. 1, 2 and 3, 




Figs. 1-3. Fig. 1. Part of PMC at diakinesis 
shoiwing a chain of four, nine bivalents and two 
univalents. Fig. 2. Diakinesis—Metaphase I with 
one ring of four and ten bivalents. Fig,_3. Meta¬ 
phase I with a chain of four (extreme right) and 
ten bivalents (all X 1,500). 

While the occurrence of 29 nuclei (at diakinesis 
3nd metaphase I) with 12 bivalents immediately 
suggests that the chromosomes of the two species 
have sufficient homologies to pair in the forma¬ 
tion of one or more higher chromosome associations 
clearly shows that a given chromosome of one 
parent also has homologies with more than one of 
them in the other parent. Extensive chromosomal 
repattering—interchanges—is apparently the most 
significant cytological difference separating the two 
species. These resitlts are in total disagreement 
with the findings of Rajasekaran^"^, whoi observed 
formation of 12 bivalents in his material which was 
completely sterile. Some of our plants were fertile 
(upto 15%) and have yielded some and back- 


cross progenies. The reasons for this divergence 
in the chromosome behaviour at meiosis and the 
reproductive potentialities of hybrids of similar 
(but not identical) parentage need to be under¬ 
stood. Further studies on these and other aspects 
are in progress. 

One of ns (S. V. R.) is thankful to the CSIR, for 
the award of a Junior Research Fellowship. 

Department of Botany, S. Veerajbhadra Rao. 
Andhra University, B. G. S. Rao. 

Waltair 530003, 

July 9, 1976. 
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GROWTH PATTERN IN JUTE 
(CORCHORUS OUTORWS L.) 

For improving fibre-yield of jute, plant selections 
are made on the basis of its height and base dia¬ 
meter. Further, a variety, which attains a large 
plant size within a reasonably short time, is likely 
to be preferred, particularly because the tenacity of 
fibre decreases with advancing age (Haiti et til, 
1975). 

The present investigation was undertaken at the 
Government Farm, Chinsurah, in 1973 with 22 
types--' of C. olitoruis for studying the rate- of growth 
in respect of plant height, base diameter and yield 
of fibre. The layout of the experiment was ran¬ 
domised blocks with six replications, each plot 
being represented by a row of 15 plants. Plant 
heights (P. H.) and base diameters (B. D.) were 
recorded on 5 plants selected at random from each 
now of ouvei blfock and kept fixed, at 10-day 
intervals, from 80 to 130 days’ crop age. The 
reimiaining five blocks were harvested one after 
another, at intervals of 10 days. At harvest, 
10 plants were selected at random from a row' 
and fibre was extracted and weighed. Tn, the second 
set, five types were selected at random and P. H. 
and B. D. of ten plants of each were recorded 
for all the five harvests. 

One series of data consisted of P. H. and B.D. 
values of each selected plant at different points of 
time and another of fibre yields of two* bundles of 
5 plants each of different ages of a type. 

Since clear trends were not found from the fibre 
yield data of different sets of 5 plants, a regression 
of yield (y) on P.H., B.D. and agei (r) was' calcula¬ 
ted from the second set of data (y = — 3*3312 
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-h 0-0145 P.H. + 2*2731 B,D- + 1*2986 x), and 
P.H. and B.D. values of the same plants, recorded 
at 10-day intervals in the first set, were then fed 
into this regression for estimating the yields of the 
types at different time paints. 

The increments in P.H., B.D. and the estimated 
yield of all the types showed, on the whole, an 
increasing trend followed by a decreasing one. The 
data were fitted to a second degree curve for loca¬ 
ting the point where the maximum occurred. In 
the case of yield, the logistic curve was also fitted 
to see the agreement between the two methods. 

The 10-day periods, during which the increment 
was maximum in respect of all the three characters 
as indicated by the second degree curve, and the 
points at which the rate of fibre-growth was maxi¬ 
mum according to the curve of increments (second 
degree) and the curve of yields (logistic), respec¬ 
tively, were determined. A more or less sigmoid 
pattern of growth was followed by P.H., B.D. and 
yield, particularly the first. Further, in most cases, 
B.D. increased at an increasing rate for a longer 
period that P.H., and the time points, upto which 
fibre grew at an increasing rate was intermediate 
between P.H, and B.D. According to the two 
curves, one of increments and another of fibre yield, 
the point of maximum growth rate of fibre yield 
of most of the types was between 95 and 105 days, 
the mode being near 100 days. The agreement 
between the values of maximum growth obtained 
by the two methods is quite close in a number of 
types. Types, 1, 3, 5, 7; 9, 10, 12, 13, 14, 15 and 
22, for which the point of maximum growth is near 
for about 100 days can, be tentatively grouped 
together and 6, 19 and 20 in which the point is 
earlier, can be included in another group. 
Types 2, 4, 8 and 11 can possibly be put 
together in an intermediate group-. Those, for which 
values do not agree, have not been assigned to- any 
group. There appears to be; a tendency of the 
growth rate to fall more slowly when the peak 
occurs at an earlier age. 

An attempt was also made to use the logistic, 
curve of growth to determine the optimum date of 
harvest. It was found that if a loss in yield of 
10% could be afforded, the types could be harvested 
at ages between 110 and 114 days, z.e., a week or 
ten days earlier. 

The authors are grateful to ICAR and the 
Directorate of Agriculture, W.B., for the facilities 
provided. 
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Types used : 1. Chensura Green, 2. IRQ 
632, 3. JRO 753, 4. Sudan Green, 5. Bangkok-1, 
6. JRO 620, 7. Least pigmented, 8, Crumpled 
leaf, 9. Olitorius Redi-I, 10. Olitorius Red-II, 
11. R-26, 12. 0 50-4963, 13. 0 59-471, 14. Saly- 

out, 15. Wild Olitorius Red, 16. Black Grey Seed, 
17. Small Seed, 18, JRO 878, 19. JRO 4362, 
20. JRO 7835, 21. Tanganyika-!, 22. Tanga* 
nyika-II. 

1. Maiti, S. N., Neogi, A. K. and Sen, S., Curr. 

Sci.; 1975. 44, 274. 


SUB-HAPLOID POLLEN IN ALOE BARBADEmJS 
MILL. 

One of the several advantages of studying pollen 
mitosis is the opportunity it provides for characte¬ 
rizing haploid chromosomal complemients, especiall:. 
in plants showing irregular meiosis. While testing 
pollen fertility and studying pollen mitosis in an 
ecotype of Aloe barhodensis, the author came aero.- 
a few cases of sub-haploid pollen. A preliminary 
report of such pollen grain is presented here. Fre;h 
anthers were squashed in aceto-carmine and polk'n ' 
.with intact wall alone were considered for scoring 
deficiency. j 

Clones of A. barbadensis growing here are self* j 
incompatible^ and show as high as 60% pollen steri- | 
ity. As a result, there is no fruit setting. Meioli: | 
rregularities in this plant leading to high pollci* ! 
terility have been reported earlier by the author-. I 
A majority of the functional microspores show I 
typical haploid complement of 7 chromosomJ i 
(Fig. 1). It comprises four long and three short i 
nore or less acrocentric chromosomes typical c' f 
the tribe Aloinae. The sterile pollen grains ar; • 
rregular in shape, do not take stain and are enucleait ; 
at maturity. While studying first mitosis in the micro ] 
pores, a few were noted with less than sever j 
chromosomes. Meiosis in this plant is highl j 
irregular, resulting in bridges and laggards ci i 
various types. This leads to the formation of micrc^ i 
nuclei and polyspory (Fig. 2). The deficient polkri 
originate from such abnormal microsporea forme' 
due to aberrant anaphase movements. j 

In higher plants, deficient microspores u.suali' 
abort. They are unable to complete the mitoiii 
divisions and the development necessary to foff*! 
gametophytes. Such pollen grains are also smalkj 
than normal and appear empty. Pollen grains cvei 
with ju/st one chromosome less than the hapkv 
complement fail to develop^"®. In the present plat; 
however, some of the deficient pollen are neailf 
lormal. in size, synthesize the pollen wall, but m 
usually less stained and do not seem' to devel^ 
further into gametophytes. The chromosomes ^ 
becorne double Micating a normal cycle of DK 
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synthesis. However, they do not seem to enter ana¬ 
phase perhaps due to failure of spindle formation. 



Figs. 1-4. Fig. I. A normal microspore in 
mitosis showing .seven chromo.somes in metaphase. 
Fig. 2. Abnormal tetrad showing micronuclei and 
deficient microspores. Figs. 3 and 4. Pollen grains 
of mitosis. All figures, x 1,650. 
with /I =: 5 and /? = 3 respectively in metaphase 

Pollen grains with //, = 5 (loss of one long and 
one short chromosome) and n ■=. 3 (loss of two- 
long and two short chromosomes) are found to- 
proceed normally iipto metaphase (Figs. 3 and 4). 
Considering the total haploid, chromosome comple¬ 
ment length in this plant-, these pollen show difici* 
encies of approximately 20% and 41% respectively. 
Pal and Kho.shoo'^''^, who havie considered the 
chromosome number rather than chromosome length 
for calculatin,g the ex/tent of deficiency in the 
pollen, record about 94% deficiency in the pollen 
of Ainaiwuhiis hybrids. Some of these grains had 
a single chromosome instead of the usual 17, and 
inspite of such extreme deficiency the pollen grains 
were found to develop a normal wall and to enter 
mitosis. A clone of ZepJiymnthes peiirtoricensis 
with 2/1 rr: 25 has also been reported to produce 
pollen with // rr 1 to 16, 20 and 24^^. It will be 
interesting to culture such pollen to obtain chromo- 
sonially deficient pollen-plant.s. 

Author is grateful to Prof. K. B. De.shpande for 
facilities and interest. 


Department of Botany, A. B. Sapre. 

Marathwada University, 

Aurangabad 431 002, April 5, 19^76. 


1. Bailey, L. H., The Standard Cyclopedia of 

Horticulture, The Macmillan Co., N.Y.. 
1961. 

2. Sapre, A. B., Cv/o/og/a, 1975, 40, 525. 

3. Celarier, R. P.. [bid., 1955, 20, 69. 

4. Conger, A. D., /. Hered., 1940, 31, 339. 

5. Darlington, C. D. and Mather, K., ]. Genet., 

1944, 46, 52. 

6. Wilson, J. Y., Cvtologla, 1959, 23, 435. 

7. Pal, M. and Khoshoo, T. N., Curr. Sci., 1966, 

35, 614. 

8. — and —, Genetica, 1972, 43, 119. 

9. Raina, S. N. and Khoshoo, T. N., Ibid., 1971, 

42, 239. 


PROTEOLYTIC ENZYME CHANGES IN M^NGO 
SHOOTS AS AFFECTED BY GROWTH 
RETARDANTS IN RELATION TO FLOWERING* 

Though it has been proved recently that flowering 
could be induced in mango during an ^otf’ year by 
applying growth retardants such as cycocel (2- 
chloroethyl trimethyl-ammoniiim chloride) and 
Alar (N, N-dimethylamino succinamic acid)2-iJ, 
the physiological and biochemical changes that 
take place following the application of such potent 
chemicals is not known in mango. Hence, among 
other aspects, the pattern of seasonal changes of 
proteolytic enzyme as influenced by growth, 
retard amts was studied in ‘Mullgoa,’ an iiregular 
ciiltivar of mango. Cycocel and Alar were applied 
as aqueous sprays at 5000 ppm concentration at 
monthly intervals starting from May (eighty sprays, 
up to December), on selected branches of two 
healthy trees. Leaves of treated shoots were used 
for the estimation of proteolytic enzyme activity 
at monthly intervals, one week after spraying. The 
enzyme activity of leaf extracts was measured based 
on the aromatic amino acid^ released by native 
enzyme from a standard solution of casein^. 

The time of flower bud formation was November 
in spring flush shoots. Both Alar and cyocel caused 
an appreciable increase in the percentage Of flower¬ 
ing shoots (Table I). A relatJon between the 
amino acid increases and a concomitant decrease 
in protein content of shoots, and vice versa, have 
been observed in the present studies. The enzyme 
activity gradually increased in the leaf throughout 
the period of observation, and the retardants 
significantly reduced this activity (Table III), which 
must have obviously been responsible for retarda¬ 
tion of protein degradation under the treatments. 
It can therefore be assumed that the growth retar¬ 
dants have a beneficial effect on protein metabolism 
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by regulating its mietabo-lic processes. It is con¬ 
cluded that, by this regulative effect, the growth 
retardantts ca’use the maintanaiice of a high level 
of proteins (Table II) in the shoots perhaps ulti¬ 
mately leading to higher percentage of flowering in 
the treated shoots (Table I). 


Table I 

Extent of lowering as influencing by growth retardants 



Percentage of flowering 

Year 

shoots 



Control Cycocel 

Alar 

l<)72-73 

24-75 i;4-75 

46-75 

1973-74 

66-00 83-25 

71-25 


Table 11 

Changes in proteins as influenced by growth retardants 
{Fer cent on dry weight basis) 
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Month 

Control 

Cycocel 

Alar 

September 1973 

4-85 

5-12 

5-12 

October 1973 

4-81 

4-96 

4-92 

November 1973 

3*99 

4-67 

4-57 

December 1973 

4-02 

4-44 

4-25 

January 1974 

4-07 

4-23 

4-12 

S.E, 

(i) Tre-atments 
(it) Months 

(iii) Treatments x months 

0-0121 

0-0210 

0-0514 

C.D. (P = 0-05) 
0-034** 
0-060** 
0-149** 


Table III 

Proteolytic enzyme activity {in trytophan units') in 
leaf during 1973-74 (var. Mitlgoa) 


Montti 

Control 

Cycocel 

Alar 

September 197? 

0*75 

0-65 

0-62 

October 1973 

0-93 

0-75 

0-72 

November 1973 

1-04 

0-88 

0-81 

December 1973 

1-60 

1-37 

1-25 

January 1974 

1-82 

1-54 

1-44 

S.E, 


C.D. (P ■- 

= 0-05) 

(i) Treatments 

0-0031 

0-010’^* 


(ii) Months 

0-0041 

0-012** 


(iii) Treatment x months 

0- 0071 

0-021** 



PALYNOLOGICAL EVIDENCE ON THE AGE OF 
MIKIR FORMATION 

NoN-mariae sediments of North Cachar Hills known ai i 
the Mikir Formation, uaconforniably overlie th | 
denuded surface of the Archaean Complex. Thi:| 
formation is overlain by the marine Garaxnpar i 
stone. A rich paiyri.clogical assemblage has 
recovered for the first time from this sti atal sequerteg 
The assemblage mainly consists of pteridophyi.vj| 
spores with angiospermic pollen in subordinate ameur i 
and compares closely with the palynological assen'ib: ;j 
ages of Tura and Cherra formations of Shillcn:';. 
Plateau. This favours a Palaeocene-Lower Eocer.:; 
age for the Mikir Formation instead of a Creta ? 
ceous dating as proposed by the earlier workers. : 

The name Mikir Formation has been given b;j 
Samanta^- (1971) to a group of sandstones, shak ; 
argillaceous limestones and siltstoTi.es with strings cj 
coal, developed in Garampani (25“' 30' 40'': 92° 38' 00 i 
area. North Cachar Hills, Assam. The formatic:; 
rests unccnformably over the Precambrian ccniplM 
and is coaformably overlain by Garampani Limestcr;| 
Medlicott® (1869), Latouche^ (1883), Medlicott ani] 
Blanford^ (1893) and Smithes (1893) all have desigrate^ 
the sedimentary strata perhaps belonging to thisforitit- 
tion (Garampani Limestone inserse of Samanta, 19711 
occurring below the nummulities in Mikir and Ncr:l 
Cachar Hills as Cretaceous. Evans‘S (1932) for 
first time expressed a doubt about their Cretacect 
dating and favoured an Eocene age. Gangopadbyaj 
(1970) in connection with the Kopili Hydel Prcjei 
mapped the area round Garampani. He designah 
the lower arenaceous facies as Cherra Stage and tl 



Vol. 46, No. 4 1 
Feb. 20, 1977 J 


Letters to the Editor 


succeeding limestones and shales as Sylhet Limestone 
stage and Kopili Stage, respectively. 

A large number of palynological rock samples were 
collected from MiKiir Formation in field Seasons 
1971-75 to determine its age and stratigraphical posi¬ 
tion in the light of palynological studies. Laboratory 
investigations have shown that the palynofossils 
recovered from this formation are dominated by the 
pteridophytes. Angiosperms are next in number. 
Algae and fungi are scantly represented. Stratigraphi- 
cally significant taxa such as Lycopodiumsporites 
palaeocenicus, Lygodiumspontes eocenicus, Cyathidite^ 
australis, Dandotiaspora telonaia, D. dilata, Todisporites 
major, Polypodiaceaesporites tertiarus, Polypodiisporites 
oligocenicus, Proxapertites crassimitrus, P. assamicus, 
Assamialetes emendatiis, Palmidites plicatus, P. maximiis, 
Nymphaeacidites sphericus and Polycolpites cooksonii 
which form dominant assemblage in Cherra and Tura 
Formations of the Shillong Plateau, also abound in 
this formation. 

Mikir-mioflora compares closely with that of Tura 
Formation of Garo Hills. Assamialetes emendatus, 
Dandotiaspora telonaia, Palmidites plicatus and Proxa¬ 
pertites assamicus Cenozones instituted by Sah and 
Singh^° (1974) in Tura Formation of Garo Hills are 
well distinguishable in Mikr Formation also. Thus 
the two formations seem to be synchronous. This 
contention is also supported by Samanta (1971, p. 325) 
after comparing his three foraminiferal zones of Garam- 
pani area with those of Garo Hills (Samanta,1968). 
Since Mikir Formation displays a close miofloral 
resemblance with Tura and Cherra formations of the 
Shillong Plateau it may also represent a Palaeocene- 
Lower Eocene age. Therefore, its cretaceous dating 
is ruled out. Predominance of continental fresh 
water elements and absence of any distirxtive marine 
or brackish water form in the Mikir-mioflora further 
suggests the deposition of this lithounit, probably under 
freshwater condition. 

Authors are grateful to the authorities of Birbal 
Sahni Institute of Palaeobotany, Lucknow, for provi¬ 
ding facilities to carry out the present investigation. 

Birbal Sahni Institute of R. Y. Singh. 

Palaeobotany, N. C. Mehrotra. 

Lucknow-226007, September 17, 1976. 
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THE PRESENT SITUATION OF PHYSIOLOGIC 
RACES OF PYRICULARIA ORYZAE CAY. 

IN INDIA 

Padmanabhan^ reported the occurrence of physio¬ 
logic races of Pyriciilaria oryzae Cav. for the first 
time from India. Padmanabhan etalr reported the 
occurrence of thirty-one races of the pathogen after 
studying the pathogenicity patterns of one hundred 
and thirty-two isolates of P. oryzae, obtained through 
isolation from blast specimens collected from different 
States of India. One more race of the pathogen was 
reported to occur in India from Central Rice Research 
Institute^. Veeraraghavan and Premalatha Dath'^’^ 
have reported the occurrence of the physiologic races 
of the pathogen which could be detected by them 
during 1971-74. The present contribution relates to 
the identification of physiologic races of P. oryzae 
prevalent during 1975 in different parts of this cciintiy. 

Sixty-five isolates of P. oryzae were obtained through 
isolation from blast specimens belonging to Kerala, 
Karnataka, Tamil Nadu, Ar.dhra Pradesh, Orissa, 
West Bengal, Manipur, Himachal Pradesh, Haryana, 
Sikkim, Gujarat and M'ahnrashtra. The method of 
raising the plants of the internatioral blast differentials, 
inoculating an.d scoring them were essentially the same 
as described by Padmanabhan etaj.h. Classification 
of host-reaction for identification of physiologic races 
of P. oryzae suggested by Veeraraghavan and Prema¬ 
latha Dath'^ was followed. Under this method ‘ C ’ 
spots—circular spots about 2-3 mm in diameter with 
central ashy zone and dark purplish-brown margin— 
were considered as susceptible reacticn cf the hcst 
as also ‘ D ’ and ‘ E ’ type of spots both of which 
revealed central ashy zone, brown margin and sporu- 
lation. These features are common to ‘ C ’ type of 
spots also. The nomenclature and classification for 
physiologic races of P. oryzae presented by Veera- 
raghavan"^ was adopted. 

The results of the analysis revealed that all the iso¬ 
lates of P. oryzae screened in this study belonged to 
the race 0-17 = (IC 17 Ling and Ou). The patho¬ 
genicity pattern of this race of the pathogen is given 
in Table I. 
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Table I 


Fatfiogenicity pattern of the race 0-17 of P. oryzae 
on international blast differentials 


Rami- 

nad 

Zenith N.P. Usen Dular Kanto- 

CL 

8970 

Caloro 

Str.3 

125 

51 

(S) 


R 

R S R 

S S 

S 

S 


R = resistant, S = susceptible. 


Veeraraghavan and Premalatha Dath* cculd detect 
the presence of the physiologic races IC 1 ar d IC 17 
as per Ling and On classification^ during 1971. In 
the system adopted in this contribution, they will be 
equivalent to 0-1 and 0-17 respectively. All the 
one hundred and eighty-one isolates of P. oryzae 
collected by them®’® during 1972-74 revealed the 
exclusive prevalence of the race IC-17 (Ling and Ou) 
= 0-17 (Veeraraghavan). The current contribution 
reveals the continu ition of the same trend. 

The authors are indebted to Dr. S. Y. Padmanabhan, 
Director, for his keen, interest and constant encourage¬ 
ment during the course of this investigation. The 


authors thank the scientists of the Department of 
Agriculture of the States of India and the universitie.s 
for their kind co-operation in providing the bias; 
specimens and to Sri. N. K. Chyau Patnaik for help 
in maintaining the i>urity of the differentials. 

Pathology Division, A. Premalatha Dath, 

Central Rice Research J. Veeraraghavan. 

Institute (ICAR), Cuttack 753 006, 

India, October 4, 1976. 


1. Padmanabhan, S. Y., Ciirr. Sci., 1965, 34(10, 

307. 

2. —, Chakrabarti, N. K., Mathur, S. C. and 

Veeraraghavan,!., Phytopathology, 1970, 60(ll!, 
1574. 

3. Annual Report, Central Rice Research liistituh 

Cuttack, India, 1969, p. 109. 

4. Veeraraghavan, J. and Premalatha Dath, A 

Curr. ScL, 1975, 44.. 1'". 

5. — and —, Ibid., 1976, 45, 333. 

6. Padmanabhan, S. Y., Chakrabarti, N. K., Malhi; 

S C. and Veeraraghavan, J., Froc. Ind. Aa: 
jSci., 1967, 66 B, 63. 

7. Veeraraghavan, J., International Rice Coninmi 

Newsletter, 1975, 24 (2), 128. 

8. Ling, K. C. and Ou. S. H., Phytopathology, Ik 

59, 339. 


PROTEACEAE 

by 

PROF. C. VENKATA RAO 

Royal 8vo., Pp. 224 Price Rs. 34 00 $ 11.00 Sh. 68 

.A most useful summary of our present knowledge of the 

group designed to stimulate interest in the difficult problem of the evolution 
of the floras of the southern hemisphere.” 

The monograph furnishes an extensive bibliography and is . profusely 
Illustrated with 75 text-figures comprising more than one thousand individual 
illustrations besides nine halftone plates and a colour frontispiece. 

Copies can be obtained from 

THE SALES 8c DISTRIBUTION OFRCER 
PUBLICATIONS & INFORMATION DIRECTORATE. CSIR 
HILLSIDE ROAD, NEW DELHI 12 


6267/77. Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-560006 
and Printed at The Bangalore Press, Bangalorc-560018. 








ULTRACENTRIFUGAL STABILITY OF NONAQUEOUS EMULSIONS 
M. K, SHARMA 

liistninients Rcsecu'ch and Development Establlsliinenf, Dcliru Dun {India) 


1"T has been shown eariieri'-' that in addition tO' 

normal 0/W and W/O emulsions, it is possible 
to prepare a new third type of oil-in-oil emulsion 
(nonaqueous system) with two nonaq'ueoiis immisci¬ 
ble liqui^ids as internal and external phases and 
surfgtctant as emulsifier. 

Breaking of emulsions is generally considered to^ 
take place in two steps'^ : llocciilation in which 
droplets of thle dispersed phase form aggregates 
(this step is reversible) and coalescence which results 
in the ultimate separation of dispersed droplets as 
a bulk phasie. Ultracentrifugation^^ is found to 
offer a means for accomplishing the llocculatioii 
step very rapidly and thus producing a highly con¬ 
centrated emulsion before appreciable coalescence 
can occ'ur. The coalescence process then could 
be studied independently. In this paper cmidsion 
stability is usied exclusively to refer to the rate of 
coalescence. 

In 'tiie present communication the stability of 
nonaqueous emulsions prepared with benzene and 
ethylene glycol as two nonaqueous phases and 
sodium dioctylsulphosuccinate as emulsifier has 
been determined quantitatively employing an 
ultracentrifuge at 25,980 r.p.m. 

A series of nonaqueous emulsions of benzene 
(BDH) in ethylene glycol (BDH) was prepared 
with variouls concentrations of emulsifier. A 1 : 1 
phase ratio by volume was used and the concentra¬ 
tion, of sodium diootylsulphosuccinate (BDH) wa.s 
varied from 1 to 5% (w/v % of ethylene glycol). 
The heterogeneous mixtures of benzene and ethylene 
glycol containing anionic surfactant were emulsified 
with, the help of Braun emiilsator for final making 
of the 0/0 emulsions. 

A Beckman Spinco Model E analytical ultraccntri- 
fiige was. used in this work with a 12 mm light path, 
.s and a 4 degreie sector angle standard cell having a 
capacity of about 0-8 ml. Immediately after pre¬ 
paration of an oil-in- 0 ‘il emulsion, 0-7 ml of the 
emulsion was injected into the ultracentrifingle cell 
through a hypodermic needle. The cell was then 
placed in an analytical rotor and subsequently 
cenrtifuged in the ultracentrifiige at 25,980 r.p.m. 
The time required for acceleration to this constant 
speed was 2 min and 45 sec it 15 sec. Zero time 
in. the experiments were taken as the time at which, 
constant speed was reached. All runs were made 
at 30° ± 0*1° C. 

During centrifugation three layers develop in 
the cell: transparent layer of benzene, the remain¬ 


ing opaque, concentrated stable emulsion and the 
transparent layer of ethylene glycol. Photographic 
records were made of the cell at regular time inter¬ 
vals during the experiment. The layers give sharp 
boundaries on a photographic plate which change 
position with lime as more benzene is separatedi 
from the emulsion. Determination of the positions 
of the boundaries on a series of such plates taken 
at successive time intervals permits calcula¬ 
tion of the rate of separation of benzene from the 
emulsion. Measurements were made with a travel¬ 
ling microscope determining the distance from the 
top of the cell to the benzene-emulsion and emul¬ 
sion-ethylene glycol interfaces, and to the bottom' 
of the cell. 

The volume, V, corresponding to a length, Ij in 
the 4° sector angle standard cell is; given by 

1-0 

where d is the distance from the centre of rotation 
tO' the top of the Cell and t is the thickness of 
the cell. A - graph was plotted of the volume as 
a function of the measured value of I from the 
top of the cell using an optical enlargement of 2-03. 
The plot was then, used to determine the volume 
from the differences, between the measured distances, 
to the different interfaces. 

The percent of the initially emulsifiedi benzene which! 
has separated at any given, time is determined by 
dividing the volume of the benzene layer by the sum 
of the volumes of the benzene layer and the creamed 
emulsion. Figure 1 is the characteristic of the curves 



Fig. 1. Rate of separation of benzene from a 
50% V benzene — 50% v ethylene glycol ■— 1-0% 
sodium dicotyl-sulphosuccinate nionaqueous emulsion. 
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of per cent benzene separated v^. time of nltra- 
centrifugation. In this case the noaaqueions emul¬ 
sion of 50% V ‘benzene in 50% v ethelene glycol 
is stabilized with 1% w sodium dioctylsulpho- 
succinate. The rate of separation at the known 
speed is determined from the slope of the linear 
portion of the curve. The slope of the line, 
the rate of separation of benzene in per cent per 
min, is termed the uitracentrifugal stability and its 
extrapolated intercept on ^ the axis at zero time is 
the per cent benzene separated at zero. time. 

£ 

a 

W 

^5 



Fig. 2. Efect of initial surfactant concentration 
on the rate of separation of benzene from non- 
aqueous emulsions centrifiigd at 25,980 r.p.m. 

Figure 2 shows the effect of concentration of 
emulsifier on the rate of separation of benzene 
from the emulsions in the ultracentrifuge. Increas¬ 
ing the concentration of surfactant at first decreases 
the rate of separation of benzene from the emulsion 
and also the amount of benzene which is separated 
rapidly on initial centrifugation before the steady 
state rate is reached. At higher concentrations 
the rate becomes independent of the initial con¬ 
centration of emulsifier, as is strikingly shown in 
Pig. 2, all emulsions prepared with surfactant con¬ 
centration between 3-5 and 5% separating ben¬ 
zene at the same rate. 

The results of the ultracentrifugal experiments 
indicate that the rate of coalescence of non aqueous 
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emulsion droplets decreases with an increase in 
initial surfactant ooncentrafion until an optimum 
surfactant concentration is reached and thereafter 
is independent of concentration. 

During ultracentrifugal studies, the benzene drop¬ 
lets in oil-in-oil emulsions have been forced by 
centrifugation into very closely packed arrays which 
can be described as aggregated emulsions. The 
resistance of the aggregated droplets to coalescence 
arises from the existence of emulsifier adsorbed on 
the particle surfaces. No change obseiwed in stabi¬ 
lity of nonaqaeous emulsions to centrifugation 
when the emulsifier concentration exceeds an opti¬ 
mum value, is believed to be associated with the 
density of packing of adsorbed emulsifier on the 
particle surface. As the emulsifier concentration 
is raised, the amount of emulsifier adsorbed on the 
emulsion particle increases -and the aret of the 
particle surface per adsorbed emulsifier molecule 
decreases. Thus the amount of adsorption at the 
interface increases, with resultant decrease in the 
rate of separation of benzene from the emulsion. 
At the optimum concentration of Ihe emulsifier, 
the density of packing is at its highest value with 
the area per adsorbed emulsifier molecule approach¬ 
ing the actual molecular cross section. At this 
point, the mechanical stability of the adsobed 
emulsifier layer can reasonably be expected to b- 
greatest. The addition of emulsifier in excess of 
the 'Optimum concentration should ooDdy increase 
the number of molecules in the ethylene glycol 
phase withoiiit appreciable effect on the density of 
packing of the adsorbed emulsifier and consequently 
beyond this point the ultracentrifugal stability 
should no longer be dependent on the ooncejitration 
of surfactant. 
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EFFECT OF CERTAIN ALKYLATING CHEMOSTERILANTS ON THE OVARIAN STRUCTURE 
AMERICAN COCKROACH (ORTHOPTERA: BLATTiDAE) 

GOPAL NARAIN TANDON 
Department of Zoology, Dayaimnd College, Ajmcr^ India 

AND 

SUDHIR BHARGAVA 

Depariinent of Zoology^ Government College^ Ajmer, India 


"JN the course of an investigation on the effect 
of a.phiO'lafe on corpora allata of Periphineta 
americana (Bhargava and Tandon)'', it was observed 
;hat corpora allata show clear signs of degeneration 
after the treatment. Since terminal oocytes in the 
ovaries of such cockroaches showed complete inhibi- 
;ion of growth and indication of resorption, it 
.eemed of interest to see if the inhibition of oocyte 
ievelopment andi resorption is due to inhibition of 
lormone release from corpora allata. The following 
xperimient was, therefore, performed. Apholate, 
netepa and thiotepa were selected for the trials. 

The cockroaches were bred in the laboratory on 
ried and powdered bread. Food of the experi- 
lental insects was saturated with 2% solution, 
n redistilled water) of one of the chemicals selected 
nd dried. The ovaries were removed, fixed in 
iOLiin’s and sections were cnit. Sections were 
ained with haematoxylin and eosin. Sections of 
ealted cockroadhes were comiplared with similar 
'eparations from untreated ones (Fig. 1). 

Results with Apholate 
Within 24 hr a few small vacuoles appear in 
e peripheral cytoplasm of the mature oocytes 
id the follicular epithelial ceills. The immature 
Kbytes start shrinking away from the follicular 
ithelium (Fig. 2) and the inteifollicular tissue 
comes thin. After 72 hr, the iiiterfollicular 
sue degenerates completely and thus all the 
(licles of an ovariole become continuous (Fig. 4). 
LC vacuoles increase in number as well as in size, 
e nuclei show clumped chromatin. The presence 
a few small granules in the cytoplasm of tbe 
Ltiire oocytes indicates the beginning of granular 
generation. After 120 hr the ovarioles start 
•inking. This disturbs the linear arrangement of 
^ oocytes which are now seen placed side by 
e at the distal end of the ovariole (Fig. 5). The 
ernal ovariole sheath does not shrink as rapidly 
I gets separated from the ovariole, and, therefore, 

. be seen projecting beyond the apex of the 
trioile. The granules in the mature oocytes become 
^er and irregular in shape. After 144 hr 
re is notable reduction in the length and width 
the '/ovariole. This makes the elastic tunica 


propria thick due to contraction. By 216 hr, 
the immature oocytes become completely 
degenerated leaving only the follicular tissue in the 
distal end of the ovariole. There is further reduc¬ 
tion in the size and the intensity of staining. 
Proximally, the ovarioles show numerous irregular 
solid particles out of which some stain deeper 
(Fig. 5). A few -ovarioles. show fibres at their 
proximal ends indicating the beginning of fibrous 
degeneration (Fig. 6). Prolonged treatment further 
reduces the size of the ovarioles, causes the dis¬ 
charge of solid particles leaving empty spaces 
(Fig. 6) and increases the vacuolization and nuclei 
concentration. 

Results with Metepa 

The effects of metepa also become distinctly 
visible within 24 hr. There is a general thicken¬ 
ing of the follicular epithelium. However, the 
epithelium enveloping the mature oocytes becomes 
more thick and shows more or less three distinct 
zones—^th'e outer showing vacuoles, the middle losing 
the staining intensity while the inner zone remains 
normal. After 48 hr, the number and, the size of 
the vacuoles in the oocyte cytoplasm increase and 
the germinal vesioJe contents become granular. 
The oocyte which starts shrinking away from the 
fOflliicular epithelium shows disltinct zones in its 
cytoplasm, the inner zone showing two or more 
lobes of dark staining clumped chromatin material. 
Within 72 hr of treatment the interfolliciilar cells 
first become flat and then degenerate making the 
follicles continuous. The nuclei show karyorrhexis. 
The mature oocytes show a complete picture of 
vacuolar and granular degeneration (Fig. 9). 
After 96 hr the ovarioles show only remnants 
of oocytes having round or ovoid granules in the 
cytoplasm enveloped in thick epithelium (Fig. 10). 
Prolonged treatment fulrther reduces the width of 
the ovarioles. 

Results with Thiotepa 

The effects of thiotepa are more or less similar 
to those produced by metepa (Figs. 11 and 12). 
However, the interfolliciilar tissue degenerates within 
48 hr' and granular degeneration sets in within 
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(apholate treated)^—Distal end of the ovariole shawirig follicuiar eptheliuni of two- sides com¬ 
ing closer because of reduced size of oocyte. Note the presence of vacuoles and cellular degeneratioti 
in follicular tissue and thick tunica propria, 10x40. Fig. 4. 72 hr (apholate treated) follicles 

have become continuous due to degeneration of interfolliciilar tissue, 10 x 40. Fig. 5. 216 hr. 

(apholate treated)—showing distal end of ovariole with three clumped oocytes two- of them placed 
side by side. Note the aggregation of nuclei in the centre. The proximal end of ovariole shows 
dark stained granules of large size, 10 X 10. Fig. 6. 216 hr (apholate treated)—- proximal end 

of the ovariole showing librous degeneration. Note that the granules have been discharged leaving 
empty spaces, 10 x 40. Fig. 7. 24 hr. (metepa treated)—^The cytoplasm of the oocyte showing three 

difierent zones. Also note the vacuoles in, cytoplasm,. 10 x Ih. Fig. 8. 48 hr (metepa treated)— 

Oocyte showing the bursting of the germinal visicle. Note the granulation of the material of germinal 
vesicle, 10 x 40. Fig. 9. 72 hr (metepa treated)—Mature oocyte .showing ilncreased thickness of 

the follicular epithelium and large vacuoles. Note also the- granulation of cytoplasm, 10 X 40. 
Fig. 10. 96 hr (metepa treated)—Note the enlarged follicular tis,.siie and only remnants of cyto¬ 
plasm and granu/les, 10x40. Fig. 11. 24 hr (thiotepa treated)—Oocyte , cytoplasm showing 

three distinct zones. The follicular epithelium has thickened, 10x40. Fig. 12. (Thiotepa treated) 
—showing continuation of the follicles,. Note clumping of the chromatin, 10 x 10. 

cr—-Clumped chromatin; cv —^^C^toplasm ; f —Fibres; fe —Follicular epithelium; g—Granules; 
oy —Germinal vesicle; if —Inteifolliculiar ti'ssue; ia —^Immature oocyte; n —^Nuclei; o —Ovariole; 
oo —Oocyte; .<r—Space; tp —^Tunica propria; v—^\^acuoles; z-7 to z-3 —^Zones of damaged oocyte. 


72 hr. The size of the ovariole remains iinefFeded. 
Prolonged treatment produces fibrous degeneration. 

Morgan^ expressed his doubt that the affected 
cells may be able to overcome the effect of chemo- 
sterilant.s. The formation of fibrous tissue after 
the treatment with apholate, metepa and thiotepa. 
clearly indicates that the damage is a permanent 
one. Though the nature of the damage' in the 
ovarioles caused by all the three chemicals is more 
or less same, it is interesting to note that apholate 
affects the length and width both (as was also 
reported by Burden and Smittlc''^) metepa only the 
width while thiotepa does not affect the size of 
the ovariole at all. 

La Brecque and Smith^ raised a question whether 
chemos'terilants affect fecundity and oviposit ion- 
through inhibition -of neuroendocrine system in insects. 
Bhargava and Tandon”*- report that apholate causes 
atrophy in corpora allata and thus inhibits hor¬ 
mone release in P. amerlcana. Apholate has been 
known to affect fecundity and oviposition in many 
in.sects-'**'^. The present inve.stigation clearly shows 
that oocytes are damaged beyond repair after treat¬ 
ment with apholate, metepa and thiotepa. As the 


control of oocyte maturation by corpora allata is 
well known/^, it is reasonable to- assume that apho¬ 
late damages the oocytes via corpora allata in 
P, americana. As the twO' other alkylating agents 
are showing almost similar effects on the oocytes, 
the mode of action of all the three compounds 
might be the same. 

Thanks are due to United States Agriculture 
Department, USA, for generous gift of chemicals. 
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DARSHAK SEA MOUNT IN THE NORTH-EASTERN ARABIAN SEA 

FI. N. SIDDIQUIE, G. VICTOR RAJAMANICKA M, F. ALMEIDA and A. N. NATH 
National Institute of Oceanography, Dona Paula, Coa 

Abstract 

The Darshak Sea Mount is situated just south of the Indus Canyon. It rises upwards from 
a depth of about 1,500 m to approximately 450 m towards the surface. Similar submarine hills 
and sea mounts are seen in the profiles and physiographic maps of that region. These sea mounts 
and submarine hills possibly mark the site of earlier volcanic activity probably related to Deccan 
Traps. 

^l^HE topography of the sea floor to a large extent thus provide useful basic information on the geo- 
reflects its geology and structure. Geomorpho- logy and .structure of the sea bed, Asi a part of 
logical maps based on the analyses, of echograms the Institute’s project on regional geology of the 
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Darshak Sea Mount in the 

Western Continental Margin of India, a geomorpho- 
logioal map of this region is ‘being compiled. 
This is based on the analyses of echograms of this 


North-Eastern Arabian Sea rCiUh 

I S'cie/:: 

area collected by the various ships in recent yc,; 
including some of the survey vessels. 
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The echograms are first used to prepare profiles 
sjhow'iiig ,th.e submarine topioigraphy. These are: 
prepared on a horizontal scale of 1 cm to 2 nauti¬ 
cal miles and vertical scale of 1 cm = 100 m which 
gives a vertical exaggeration of 1 : 37. The profiles 
thus prepared are used for oompiling gciotnorpho- 
loigical maps. An interesting feature of some of 
the profiles recently prepared is the occurrence of 
well-defined, submarine hills on the continental 
slope and continental rise (Fig. 1). The northern¬ 
most of these submarine hills is situated (22° 28': 
66“ 42') just south of the Indus Canyon on the 
continental rise. In Track C a submarine hill rises; 
upwards from a depth of about 1,500 metres to* 
450 metres towards the surface (Fig. 2). The 


a slope of about 14° and the seaward side about 
20°. Though the area has not been surveyed in 
detail in the recent cruise but a comparison of the 
existing profile with the soundings made by earlier 
ships indicates} that the topographic high is an 
isolated feature within the Indus Cone sediments. 

The tracks both on the north and south indicate 
(GEBCO Chart C 132) that the feature does not 
have a wide extent either towards or along the 
shelf. The slopes are more or less similar to those 
recorded on some of the Pacific sea mounts (Emery, 
Tracey and Ladd^ quoted in Fairbridge, 1966). The 
submarine hill has a sharp peak and the topography 
on the top is veiy much rugged. These features 
agree well with the definition of the sea mount 



hill has a base of about 18-5 km which is roughly given by the International Committee on Ocean, 
reduced to 8 km at the top. The landward side has Bottom Features (1952), which identifies the se^, 
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maiint as aa isolated or comparatively isolated 
elevatioa of the deep sea floor from approximately 
1,000 metres or more. 

T(he present topogi^aphTC feature is named' as 
“DARSHAK SEA MOUNT’ after the Indian Naval 
Ship “DARSHAK” from, whose echograms it was 
confirmed. The seaward side of the Profile across 
this hill shows a characteristic depression which 
may be similar to the peripheral depression, recorded 
on some of the sea mounts in the Pacific (Fairbridge^ 
1966)'^. In this area the depression may also- be 
due to its little accumulation of sediments from 
the Indus on the seaward side. However, more 
detailed studies of the sea mount are needed as the 
origin of this depression may be far much more 
complex than that of a simple model of upstream 
deposition (Roberts, Hogg, Bishop and Flewellen, 
1974)^. Though the present height of the submarine 
hill above the sea floor is, about 1,000 meters, there 
can be little doubt that the original relief must 
have been much greater as the surrounding area 
has been filled subsequlently by the Indus sediments 
whose thickness in the area exceeds 2*5 km (Ne- 
prochnov, 1961) <3. Over 2,000 sea mounts have been 
discovered in all major ocean basins and the recent 
expeditions in the Indian ocean have also- reported 
many. The physiographic diagram published by 
Heezen and Thahp (1964)4 shows a number of sea 
mounts in the Indian Ocean. In the north-easterni 
Arabian Sea, submarine hills are shown on the 
extension of the Laccadive Ridge and along the 
edge of the western continental slope of India. The 
other submarine hill represented in the profile (I 
in Fig. 2) including the present sea mount appear 
to he the northernmost extension of these sub¬ 
marine hills and may possibly represent an exten¬ 
sion of the Laccadive trend along the western con¬ 
tinental slope of India. 

Similar submarine hills are also seen in the pro¬ 
files based on the echogranas (XV and XII in Figs. 1 
and 2) of RF Meteor as far south as 24° and 14° 
la-titude. These submarine hills and their exten¬ 
sions which may include the Darshak Sea Mount 
possibly represent a widespread; occurrence of 
similar topography along the continental margin. 
Their occurrence along the western margin is of 
significance as it is well known, that most of the 
siibmarine hills and sea mounts are submarine 
volcanoes (Menard, 1964^; Uchupi, Phillips and 
Prada, 1970®) and they are also related to fracture 
zones. Thus the submarine hills of the continental 
slope and rise may possibly represent a period of 
extensive volcanism. Evidently these sea mounts. 


and submarine hills along the Western continental 
margin possibly mark the sites of earlier volcanic 
activity. The most extensive volcanic activity on 
the- adjacent peninsular India is found in the Deccan 
Trap period. Agaiwal (1975)t has given the time 
span of the Deccan Trap activity froni early Paleo- 
cene to beyond Eocene (65-34 m.y). Recent studie- 
(Siddiquie and SukihlesiwalaS, 1976) indicate 
that the paleocene acid igneous activity on. the Lacca¬ 
dive ridge is a westwrad extension of the Deccan 
Trap'S. These submarine hills could' possibly repre¬ 
sent submarine volcanoes along the Western conti¬ 
nental slope of the country. At present thc^e 
observations about volcanism are largely specula¬ 
tive, and therefore, a detailed study involving 
sampling from these sif>bmarine hills would provid-: 
an important clue to the Geology and history of 
the Western margin. 
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^ ^DIES ON PHENOLIC DERIVATIVES OF Ce (IV) 

lvi> 

of hexachloroceric acid, H^CeClg witli 
(Qj resorcinol and pyrogallol yield (OCgHg'l CeOa, 

• OH)CeCl3 and [OCQH3 (OH.),] CeClg. 
ce j,* ^^-^6 prepared by passing dry HCl gas through 
iiydroxide (2-1 g) suspended in absolute alcohol 
^12 liours till the colour changed to deep red. It 
hev^ "filtered to remove undissolved Ce (OH)4. To 
j^j^'J^^cluloroceric acid was added phenol (0-94g) and 
P . n‘3itx:ture was refluxed till there was no evolution 
. Hci gas. The solution was filtered and excess of 
^ was removed by distillation under reduced 

Lire (20-25 mm). It gave a brown paste which 
repeated crystallisations from petroleum ether 
o) gave a brown crystalline compound whose 
jg below: 

(OC^Hg) CeCU 

%:c:e found 41*0 calc. 41*26; %C found 21-34 
cale. 2.1 -22; %H found 1-62 calc. 1-47; %C1. found 
‘^^-■=1-5 calc. 31-32. 

Oiher phenolic derivatives of Ce(IV) were prepared 
IX sirnilar method. The complexes were vacuum 
cirioci for 48 hours and analysed for metal, chlorine, 
t;urbon aiad hydrogen. Their analysis corresponded 
to ( OCcH^-OH) CeCla and [OCgHa (OH^l CeCla. 

Results £ind Discussion 


From the analytical data, the reaction can be 
rcpresonted in case of phenol as: H2CeClg-I- CgHgOH 
- > (00^5TI5) CeCla 4- 3 HCl. A study of the infrared 
spectraL * iadicates the characteristic aromatic C-H 
sIrctoKing frequency at 3050 cm~^ out of plane 
Q.. FC fciemci around 810 and 759 cm“^ C~C frequency 
at 1650 cm“^ out of plane C—C bend at 690 cm-^ 
phcn^l*^ C—O stretching peak at about 1400 cnr^ 
and disappearance of hydrogen bonded — 

ajre relevant to the presence of phenoxy ions. 
In addition, a high frequency shift ( r^l80 cm-^) of 
1 Sa 0 oli<^ O:—O stretch has been observed in these 
^^^p.lexes. The shift in all the compounds is to a 
frequency which is indicative of M—O—C 
K d. formation through oxygen of —OH group of 
Out of the three and two hydrogen atoms of 
ycir oxyl groups present in pyrogallol and resorcinol 
^ ^t ively, only one hydrogen atom has been replaced 
*'^^‘^^^^^mplexation with HsCeClg, as confirmed by the 
^^ectra of their derivatives which show bands 
_^3 620 cm-^ due to the presence of free —OH 


i.r. 
at r- 

Cuff- 


Sci.-—3 


(phenolic) group and at about 1180 cm"’- due to —OH 
deformation. The bands of phenolic group at /^3620 
cm“^ result from the monomeric structure'’?^. There 
is absence of a hydroxyl frequency in the i.r. spectrum 
of complex with phenol. 

The ultraviolet spectra of phenolic derivatives with 
recorcinol and pyrogallol display two absorption 
peaks in 200-350 nm region, viz., around 215 hm 

Oog w=3-7S- 

3-79). Ih the u.v. spectrum of (OCgHg) CeClg, these 
two peaks are observed at 212 nm (log 6j^iax= 4*21) 
and 270 nm (log bands around 

215 nm are E bands and arise due to transi¬ 

tions and the bands at 270 nm and 280 nm are B- 
bands and can be assigned to transitions^ 

though in phenolic derivatives with resorcinol and 
pyrogallol, the two bands are bathochromically shiftea 
with hyperchromic effect by the election donating 
substituent —OH group. 

Ebullioscopic molecular weight determination of 
these complexes carried out in boiling benzene showed 
them to be monomeric. The molar con due tar ce 
of these complexes in methanol are very low being of 
the order of 2-4 mhos/cm^ indicating non-electrolytic 
nature of the complexes. 

All the complexes are found to be diamagnetic. 
This indicates the absence of free phenoxy radicals 
which show paramagnetic behaviour. The above 
studies confirm that in these complexes the covalently 
bonded chlorine atoms of H^CeClg have been replaced 
by the corresponding phenols and these compounds 
undergo displacement reactions similar to the phenolic 
derivatives*^ of tricyclopentadienyl and bisindenyl 
derivatives of Ce (IV). 

On the basis of analytical data agreeing with the 
molecular formulae written above, molecular weight 
indicating absence of polymeric character, molar con¬ 
ductance .showing the presence of r.on-ionic species 
and i.r. data giving evidence for the bonding of 
cerium to oxygen of the phenoxy ions, the diamagnetic 
behaviour indicating the absence of free phenoxy 
radicals, the proposed structures of these complexes 
are: 
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1-NITROSO 2 NAPHTHOL AS A SPRAY 
REAGENT FOR THE DETECTION OF 
CANNABIS ON THIN LAYER PLATES 

A NUMBER of thin layer chromatographic pro¬ 
cedures are described for the separation and detec¬ 
tion of the active phenolic constituents of cannabis. 
Phromogenic reagents like fast blue salt 
, Beam’s reagent^, diazotised p-nitroaniline-sodium 
hydroxide spray^, blue tetrazolium^ and Folin-Cio- 
calteau phenol reagent are generally used to detect 
the separated phenolic constituents from cannabis. 
The Folin-Ciocalteau reagent gives blue spots with 
easily oxidisable substances in addition to phenols. 
Further, the diazo reagents^ are found to react 
with, many non-aromatic oxygen compounds to 
give red colour. Though fast blue salt B is widely 
used for the detection of cannabis^ it was stated 
in earllier works^, that this reagent reacts with 
many compounds other than phenols and can hold 
no cliam to specificity. 

In the present work, therefore, a specific reagent 
for phenols has been used to detect the phenolic 
constituents cannabis. Many phenols are known 
to react with nitroso phenols in its isomeric oxime 
form in the presence of concentrated sulfuric acid, 
to give coloured indophenols®. Hence 1-nitroso 2 
naphthol hats been used as a spray reagent for the 
detection of cannabis and presented in thi^ com¬ 
munication. The reagent is specific for phenols 
and non-phenolic compounds do not interfere. 

Experimental % 

The cannabis sample has been extracted with 
three aliquots of benzene^, which are decanted 


through a short column of florisil {60~il», i 
The extract was evaporated to a small vdi : »• 
spotted on thin layer plates of silica gel t 
plate is developed in a solvent mixture of , 
chloroform (3 : 7)., After Ithe developir^^-j > 
chromatograms are air dried and sprayed » - 
solution of 1-nitroso 2 naphthol, in 
sulfuric acid. On brief heating of the | » 

100® C, the colours are intensified. Ihc 
are given in Table I. The colours of ihr 

Table I 

Detection of the separated phenolic 
cannabis by spraying with \-nitrosc 2 naphih. . ‘ 


Spot 

No. 

R/ value 

Colour with tl.c 
spray reagent 

1. 

0*24 

Blue 

2. 

0-51 

Blue 

3. 

0-67 

Blue 

4. 

0-91 

Greyish blue 

5. 

0*94 

Greyish blur 


1, 2, 3 change to violet on standing for * 
The reagent has been found to be cllr . ■ 
detecting cannabis samples extracted froei 
tures and diluents {like starch, jaggery, etc 
The author wishes to thank Dr. S, "S 
Director, for his encouragement. 

Central Forensic Science N. V. Rama K 
Laboratory, 

Bureau of Police Research and 
Development, 

Ministry of Home Affairs, 

Government of India, 

Hyderabad 500 001, ' 

India, Septetmber 9, 1976. 
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ALKALOroAL CONSTITUENTS OF SENECIO 
SCANDENS 

Setiecio scandens is a glabrous, climbing, slightly 
pubescent plant. Its flowers were examined earlier^ 
and found to contain epoxycaroterens and xantho- 
phyll in large amount. Lutein was present in leaves 
along with jS-carotene. But the plant was not examined 
earlier for the alkaloidal constituents. 

The whole plant collected from Darjeeling was 
extracted with hot ethanol and the extract concentrated 
to a small bulk after making it acidic with aqueous 
citric acid. The non alkaloidal constituents were 
removed by extracting successively with petroleum 
ether and ether. The aqueous solution was made 
strongly basic with ammonia and extracted with 
chloroform. The chloroform extract on evaporation 
gave a gum which showed positive test for alkaloids 
but did not show the presence of N-oxides. Further, 
aqueous solution left after extraction with chloroform 
contained no N-oxide since on reduction with zinc 
dust and hydrochloric acid followed by extraction 
with chloroform did not yield any tertiary amine. 

The alkaloidal residue was shown to be a mixture of 
three by paper and thin layer chromatography. Crystal¬ 
lisation of the residue from ethanol gave a mixture, 
consisting of two components as shown by paper 
chromatography using butanol-acetic acid as solvent. 
It was separated into two constituents (A and B) using 
cellulose column. 

Constituent A showed a spot (R/ 0*56) on paper 
chromatography, m.p. 236-38'^ (d), yield 1*5 g. 
[ajo — 55-8° (c, 1*0 mg/ml in chloroform). It gave a 
picrate m.p. 193-94°. On alkaline hydrolysis’', it 
yielded senecic acid lactone m.p. 153-55° and retrone- 
cine hydrochloride. These data suggest the alkaloid 
to be senecionine and it was confirmed by direct 
comparison with an authentic sample (rn.m.p., paper 
chromatography and infra-red absorption). 

The other constituents had R/ 0*50 (paper chromato¬ 
graphy). m.p. 216-18°, yield, 0*7g. [«]„— 138° (c, 
1*27 mg/ml in chloroform). On alkaline hydrolysis 
it gave seneciphyllic acid (R/ 0*87, m.p. 115-16°) 
and retronecine hydrochloride (m.p. 161°). It was 
identified as seneciphyll in by comparison with • an 
authentic sample (rn.m.p., paper chromatography and 
Infra-red absorption). 

One of the authors (V.B.) is thankful to CSIR for 
the research fellowship. 

Department of Chemistry, Miss Veera Batra. 
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A NEW TRITERPENE FROM SWIETENIA 
MAHOGANH JACQ. 

The leaves of Swieienia macrophylla^'^ '^ are known 
to contain two interesting terpenoid lactones 
swietenine, and swietenolide of unusual structure. 
This encouraged us to study the chemical con¬ 
stituents of the heartwood and leaves of S. maho- 
ganii as a part of our general scheme on Indian 
heairtwoods. 

From the leaves, swietenine and stigmasterol gluco- 
side were isolated and identified from their physical 
and chemical properties. The hexane extract of 
the heartwood, after extensive chromatography on 
silica gel, could be separated into six triterpenes, 
of which yS-sitosterol, lupeol benzoate, hederagenin 
and cycloartenol were identified by comparison with 
authentic specimens. Of the remaining two 
triterpenes, one was secured as a major component, 
(yield: 0*1%), colourless needles from methanol, 
C^^HgoO, M-f- 440, m.p. 145% (a)^ 4- 55% (C; 1*0 
in CHCI3)- L.B: test positive. I.R. 3300 (for 
hydroxyl), 3040 (for cyclopropane ring) and 
890cni‘i (for = CHo). It is characterised by its 
acetate, colourless plates from CHClg-MeOH, 

^33^54^2> tti.p. 123°, (“)j5’ “h 79° (C, 1*0 in. 
alcohol). Its physical constants suggested that it 
could be new and therefore, it is named cyclo- 
swietenol (I). 

The NMR spectrum of cycloswietenol (I) as 
well as its acetate (II) revealed the cyclopropane 
ring system (> CH^ ^ 0-31 d/d), and a vinyl 
methylene at 5 4*72 (m) There were 7 methyls 
between 5 0*92 to 1*1 suggesting that there is an excra. 
methyl in the molecule as in 24-methylene cyclc*- 
artanol. Hydrogenation of (I) with Pd/charcoal 

at 30° furnished a dihydro derivative, m.p'. 117°, 
(a)^ + 21*5° (C, 1*0 in CHCl^) in which the 

multiplet resonance at 5 4-72 (for = CHo) dis- 

appieared and mdllhy^l proitons increased b|y' one 
more methyl. Ozonolysis of II afforded formal¬ 
dehyde, detected by its dimedone derivative and also 
by its colouration with chromotropic acid. The 
corresponding ketocycloswietenol acetate (III) m.p. 
98°, (a)^ -}- 16° (C, 1-0 in alcol\pl) contained 
cyclopropane ring system (> CH2, 5 0-31). 

The mass spectra of cycloswietenol (I) and it.s 
ketone acetate (III) ejfhibited the characteristic 
cleavage at ring B to given two fragments m/e 
140 (65%) andi m/e 300 (95%) indicating the 
position of the cyclopropane ring system at and 
as in cycloartanol^. The ketoacetate (III) 
suffered a prominent a-cleavage to give a major 
fragment, m/e 356 (55%) with loss of CgH^-O 
(127). Similar loss of the side chain (125) 

was also noticed in cycloswietenol (I) suggesting 
that the side chain is attached to the position 
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ia tho , triterpeae, Tho. mass spectra proved 
unequivocally that . cycloswietenol is a tetracyclic 
triterpene with a long side chain, and a 

cyclopropane ring on and C^q. 

. Further evidence to establish the position of the 
side-chain and also the vinylic methylene group is 
sought by Baeyer-Villiger oxidation of the keto- 
acetate (III). Hydrolysis of the resulting product 
(IV, 80 mg) furnished an alcohol (V, 60 mg). 
It was later oxidisedl with Py/CrOg to give a 
ketone (VI, 15 mg) whose I.R. spectrum showed a 
prominent peak at 1735 cm“i indicating the 
prtsence of a. five-membered ring ketone. The 
position of the side chain at and the ketone 
funotion at and consequently the vinylic 

methylene at C 20 are thus confirmed. 

Only the poisition of the extra methyl group in 
the side chain remains to be settled. When (I) was 
'Warmed with methanol/HCl, the vinylic double 
bond migrated to give the isomeric cycloswietenol 
(VIII) which co-ntained a tetrasubstituted double 
bond. Its NMR showed two> methyls on the double 
bond (^ T72, 6H) which could be cleaved by 
ozonolysis. These reactions place the extra methyl 
at C 22 * These reactions are taken to confirm 
tentatively the structure (I) for cycloswietenol. 
Further work is lender progress. 
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INFLUENCE OF PHENOLIC COMPOUNDS ON 
THE GROWTH AND POLYSACCHARIDE 
PRODUCTION OF RHIZOBIUM 
LEGUMINOSARUM 

The soil polysaccharides, senso stricto derived frori 
the micro organ isms have been conceded to play ^ 
significant role in soil aggregation and stabilizaiicr' 
Of the varied groups of soil bacteria, the symbio’. 
Na-fixing Rhizobia have been known to prodi.^: 
enormous quantities of polysaccharides and hcr.v; 
play a decisive role in inoproving the physical prorc' 
ties of soils2. However, the growth and activity i 
rhizobia in soil are more often inhibited by seve:. 
naturally occurring compounds like phenols, furi 
static substances, etc.®. The present paper examir. 
the effect of a few phenolic compounds on the gro'^:' 
and polysaccharide production by Rhizohlum h 
minosarum. 

The various phenolic compounds were added 
0*001 M concentration to Waksman No. 77 medii.* 
after filter sterilization and dispersed in 100 r 
quantities in 250 ml Erlermeyer flasks. One ml 
the R. leguminosanim cells experiencing log 
of growth (lx 10°/ml), was inoculated into the fi::‘ 
and incubated on a rotary shaker for 48 hr at 2K 
1°C. The growth of the organism was measi'i'. 
by determining the biomass. Tbe alkali stable pn 
saccharide was extracted following the methods i 
Hassid and Abraham* and quantified using aathio^ 
reagent^. The constituent sugars of the polysaccbari.. 
were identified by paper chromatography using ’ 
butanol: acetic acid: water:: 4:1:1 u/v solvent systc 
and benzidine-TCA reagent served as the spray sol; 
tion®. The spots were identified . by co-chronnti' 
graphy of authentic sugar samples. - 

The results are set out in Table 1. Tt is of intere* 
to observe that production of polysaccharide had r, 
bearing on cell growth. Among the different phero!. 
compounds, nitrpphenol, rutin, and ferulic acid wen 
more inhibitory than others towards the growth c 
the organism; it is also revealed that dithiaZone, Iri 
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dihydroxy anthroquinone and phthallic acid were stirau- 
latory. This observation finds support from the work 
of Rao and Iswaran^ and Purushothaman and Bala- 
raman^ who stated that rhizobia were inhibited by a 
few phenolic compounds. Tne polysaccharide produc¬ 
tion was strongly inhibited by 0-phenylene-diamine 
and para-anmo benzoic acid while nitrophenol, 
gallic acid and cinnamic acid favoured polysaccharide 
production. / 

Table I 

Effect of certain phenolic compounds on the in vitro 
growth and polysaccharide production by 
Rhizobium leguminosarum 


Phenolic 

compounds 

1 

Quantity 
Bio- of 

mass polysac- 
(g)/ charides 
100 ml produced 
(mg/g) 

2 3 

Qualtative 
differences* 
in polysac¬ 
charides 
produced 

4 

Nitrophenol 

0-13 

13*31 

Mann, Xyl, Ara 

Phloroglucinol 

0-31 

3*54 

Rib, Raff, Xyl 

Gallic acid 

0-53 

13*47 

Mann, Xyl, Ara 
Fru 

Quercetin 

0*40 

1*63 

Sucrose, Glu, Rib 

8-hydroxy quinoline 0*50 

3*87 

Fru, Rib, Raff, 

Ara 

Cinnamic acid 

0-40 

11*59 

Gl.u, Fru, Sue, 
Lact 

Rutin 

0*18 

3*51 

Fru, Xyl, Raff, 

Rib 

Counxarin 

0-42 

3*29 

Glu, Sue, Fru, 

Xyl 

Pyrogallol 

0-40 

4*18 

Xyl, Mann, Ara, 
Raff, Rib 

Pam-dichloroben- 

zene 

0-40 

7-80 

Rib, Raff, Xyl, 
Mann, Ara, Fru 

Hydroquinone 

0-39 

2*82 

Xyl, Mann, Ara, 
Fru 

£>-phenyIene- 

diamine 

0*50 

0-71 

Rib, Raff, Xyl, 
Mann, Ara, Fru 

Dithiazone 

0*71 

0*94 

Glu, Rib, Raff, 
Fru, Xyl 

1, 5-dihydroxy 
anthroquinone 

0-68 

7-44 

Rib, Raff, Xyl, 
Mann, Ara, Glu 
Sue, Lact 


Table I (Contd.) 


1 

2 

3 

4 

Salicin 

0*51 

4*51 

Lact, Glu, Sue, 
Rib 

Ferulic acid 

0*28 

8*66 

Rib, Raff, Glu 

Benzilic acid 

0*53 

M6 

Fru, Xyl, Mann, 
Ara, Rib, Raff 

Phthallic acid 

0*68 

1*41 

Sue, Glu, Lac, 

Xyl 

P< 2 m-aminobenzoic 

acid 

0*48 

0*94 

Xyl, Mann, Ara, 
Fru 

Anthranilfc acid 

0*37 

5*03 

Rib, Raff, Xyl, 
Mann, Ara 

Tryptophan 

0*51 

5*36 

Fru, Glu, Sue, 
Lact, Ara 

Protocatechuic 

acid 

0*38 

’ 7*73 

Fru, Rib, Raff 

Resorcinol 

0*41 

7*80 

Rib, Raff, Xyl, 
Mann, Ara 

Control 

0*59 

4*63 

Sue, Lact, Glu 


*Ara—^Arabinose; Lact—Lactose; Rib—Ribose; 
Fru—Fructose; Mann—Mannitol; Sue—Sucrose; 
Glu—Glucose; Raff—Raffinose; Xyl—Xylose, 


The data reveal that the presence of phenols in the 
medium greatly influenced the qualitative nature of 
the polysaccharides. When R. leguminosarum was 
grown in the presence of phenols, the polysaccharide 
was composed of only hexose sugar units, whereas 
in the absence of phenols both hexoses and pentoses 
were discernible. The study of Keele e. aU on the poly¬ 
saccharide composition of several strains of Rhizobium 
revealed the presence of glucose, galactose, rhamnose 
and mannose in all strains; however, Graham^® 
indicated variations in the polysaccharide composition 
among different strains. No work seems to have 
been done on the effect of phenols on the polysaccharide 
composition. As many of the phe ols are either- 
reported^^ to be present in soils or released during 
degradation of organic materials, it is quite possiblr 
that the soil phenols afl'ect the quantity and quality 
of . the rhizobial polysaccharides in vivo. It clear 
from the study that the phenolic compounds not only 
inhibit the growth of R. leguminosarum but also alter 
the polysaccharide composition. 

Department of Biology, S. Jayachandran. 

Tamil Nadu Agricultural A. Balasubramanian. 

University, 

Coimbatore 641 003, August 17, 1976, 
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COPPER (II) COMPLEXES OF ONO DONOR 
TRIDENTATE LIGANDS N-(HYDROXYALKYL)- 
2-HYDROXYNAPHTHYLIDENEIMlNES 

There has been considerable interest in recent yeais 
on the syntheses and magn.etic properties of metal 
(II and III) complexes with tride: tate dibasic ligar ds^-^. 
The tridentate dibasic character of these ligands force 
the metal (11 and III) ions to dimerise or polymerise 
leading to metal complexes with iir usual magnetic 
and structural properties. We report in this communi¬ 
cation the syithesis of copper (II) complexes of ONO 
donor tridentate dibasic Schiff bases (I) derived ficm 
2-hydroxy-l-naphthaldehyde and alcoholamines, viz., 
ethanolamine, propanolamine ard Iscpropanolamine 

Synthesis of the Complexes 

Copper (II) acetate morohydrate (0*005 mole) 
was dissolved in 60 ml of hot methyl alcohol. To this 
a methyl alcoholic solution (45 ml) of the appropriate 
condensed Schiff base (0-005 mole) was added and 
the mixture was refluxed for 2 hr. The green preci¬ 
pitates formed were filtered under reduced pressuie, 
washed with metnyl alcohol and dried under vacuum. 
The complexes are insoluble in common ncr.-coordi- 
nating organic solvents. The analytical and characteri¬ 
sation data of the complexes are presented in Table I, 
The data indicate 1:1 metal: ligand ratio in the 
complexes. The infrared spectra of the complexes 


do not exhibit the v (OH) stretch and this is indi¬ 
cative of the dibasic behaviour of the ligands in the 
complexes. The magnetic moments of the complexc.s. 
copper (hydroxynaphthaldehyde-etharclamire) an! 
copper (hydroxyn.aphthaldehyde-isopropanolaminc) 



ia. nr 2,3 . 



determined by the Gouy method, irxj ease as the tempe¬ 
rature is lowered from 297 to 83° K. Tne exchangt, 
integral, J of the complexes calculated using \k' 
Bleaney-Bowers equation^ is + 67 and - 1 - 28 cur* 
respectively. The positive J values and the ir.crc:*^.’ 
of the magnetic moment with lowering of temperaiuie 
are indicative of the presence of ferromagnetic exchang': 
in these complexes®'®. The magnetic moment of tie 
complex copper (hydroxynaphthaldehyde-propaiu'i- 
amine) is 0-46 B.M. at 297° K a: d the moment shoH'.: 
little temperature dependerce. J of this complex 
is —846 cm~^. The negative J value and low magrefu 
moment are indicative of the presence of ar.tifciri'* 
magnetic exchange in this complex^. This complex 
is a novel example where the spins of the interacting 
copper (II) ions are completely coupled having a sole 
population of the diamagcxtic singlet state. Only 
few such copper (II) complexes with sole population 
of the singlet ground state have been reported in the 
literature’. The magnetic properties cf Cu (hydroxy- 
naphthaldehyde-propanolamine) and the other twe 
complexes contairir.g ethanolamine and isopropanol 
amine are different and it is likely that the struc 
tures of the antiferromagietic and ferromagreti 
complexes are differenth 
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Table I 

The analytical and characterisation data of copper (//) Scliiff base complexes^ 


Complex 


%C 

!u 

%N 

Temp. 

V t-‘orr 

Am 

Meff 







^ (°K) 

( 10 ~® cgs unit) 

(B.M.) 

ci-n-i 

Cu (hydroxy-ethanolamine) 

Found ; 

22 - 

1 

4.9 

297 

1489 

1-89 

-i-67 

CuCisHnNOa 

Re,qd.: 

22 - 

96 

5-06 

155 

2998 

1-94 





85 

5805 

2-01 


Cu (hydroxy-propanoi- 









amine) 

Found: 

21 - 

0 

5-2 

297 

88 

0-46 

-846 

CUC14H13NO, 

Reqd.: 

21 - 

86 

4-82 




Cu (hydroxy-isopropanol- 









amine) 

Found: 

21 - 

0 

4-9 

297 

1352 

1-84 

+28 

CuCi4Hi3N02 

Reqd.: 

21 ‘ 

•86 

4-82 

118 

3702 

1-88 




83 

6048 

2-01 



a Abbreviation: hydroxy = 2 -hydroxy-l-naphthaldehyde. 

b The magnetic moment was calculated using the Curie equation: /xeff =2*84(;r^,^orr x 7)^1^ BM. 
c Temperature independent paramagnetism term « 60 x 1G“® cgs. unit, ^ = 2*1. 


The synthesis and characterisation of copper (11) 
complexes using other alcoholamines like 2 -amino- 
1 -butanol, 4 -ammo-l-butanol and 2 -amino- 2 -metbyl- 
propanol are in progress. The corresponding oxovana- 
dium (IV) complexes are also being studied in order 
to compare the magnetic properties of these s = -J- 
systems. 

The authors are indebted to the C.S.I.R., New 
Delhi~l and the Uahersity of Bombay for financial 
support for this work. 

Inorganic and Physical Chemistry A. Syamal. 

Laboratories, K. S. Kale. 

Dept, of Chemical Teclmology, 

The University of Bombay, 

Matunga Road, Bombay 400019, 

August 2, 1976. 
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CHEMICAL EXAMINATION OF TECOMELLA 
UNDUE at A (G. DON) SEEM 
Tecomella imdulata (G. Don) Seem (Bignoni- 
aceae) is described to be iisefuF*- in curing urinary 
discharges, enlargement of spleen, gonorrhoea, 
leucoderma and liver diseases. Its bark has been 
the subject of extensive chemical study*^"*!. In 
continuation of our earlier work^'** on extractives 
from its heartwoiod, we now report the isolation 
and identification of veratric acid; which is the 
first report of its occurrence in free state from the 
heartwood of a tree. 

Air dried and coarsely powdered heartwood 
(550 g) was successively extracted with petroleum 
ether 60-80° and acetone. A good yield of lapa- 
choli» was obtained from petrol extract. Acetone^ 
extract on concentration and keeping in refrigera¬ 
tor gave a solid (tecomelloside)Latter was re¬ 
moved by decantation. From the mother liquor, 
solvent was compleitely removed and the deep 
orange-red mass obtained was separated into ether- 
soluble (1-34 g) and ether-insoluble (3-15 g) 
fractions. The insoluble fraction contained mainly 
the glucoside. The ether-soluble fraction resisted 
crystallisation and therefore was subjected tO' 
coilumn chnomatographic resolution over diacti- 
Vfc'.ted silicageh From ethylacetate-chloroforixii 
(2:3 and 1:1) fractions, after removal of solvent 
an orange-yellow solid (0-49 g) was obtained and 
was further purified by filtration of its chloroform 
solution through a column of silicagel and then 
crystallised from ethyl acetate-petroleum ether 
60-80° (1:1) as needles, m.p. 181-182° ,(Found: 
€, 59-45; H, 5-63; OCH 3 , 34-20; Calcd, for 
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CqHi^O^ : C, 59-34; H, 5-53 ; OCH 3 , 34-06%). 
It gave acidic reactions and showed (KBR) ; 
2778-2500 (OH)^, 1684 (C=0), “l503, 1520, 

1475 (Ph), 1272 (CrrO) and 926 crn'i etc; 
(EtOH) : 222, 258, 290 ; NMR. signals (CDCil*, 

5) : 13-21 (s, COOH, 1 H), 4-06 (s, 2 OCH 3 , 6 H)''; 
aromatic protons 7-8 (IH, d, 1=2 cps), 7-1 (IH, 
d, J=:9 cps) and 8-0 (IH, dd, J=9 and 2 cps); 
MS (m/e) : 182 (Mf), etc. These data indicated 
the componad to be veratric acid; confirmed by 
co-TLC, m,ni.p. and by preparation of methyl ester 
(CHoNo), m.p. 57-58“ (Reported^ 59-60°). 

The authors, thani Dr. R. P. Rastogi, C.D.R.I., 
Lucknow, for spectra and for helpful discussions. 
Thanks are' also due to the authorities *of 
St, Andrew’s College, for encouragemeet. 
Department of Chemistry, K. C. Joshi. 

University of Rajasthan, 

Jaipur 302 004, India, 
and 

Department of Chemistry,- L. B. Singh. ‘ 

St. Andrews Post-Graduate College, 

Gorakhpur 273 001 , India, September 3 , 1976. 
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RECORD or PERMIAN AMMONOID 
CYCLOLOBVS FROM THE TILEL AREA, 
BARAMUELA DISTRICT, KASHMIR 
The authors place on record the discovery 
Cyclolobus walkeri (Diener, 1903) i a char 

teristic iadex fossil of uppermost Per^an in ! 
Tilel area of North Kashmir. Hie fossil specim 
-was collected from a fallen block of a comp; 
shaly^slate in the Badagam Mala (34*=^ 34 ': 75 ° 
of'Tilel area, Baramulla District. The Badogi 
Nala drains a predominently Sallchala' country whi 
IS ovemdden by Dras Volcanic belt further nor 


However, this find indicates the existence of patches 
of marine Upper Permian, probably as infold.^, 
within the Salkhala. Such occurrences of Permmn 
have, bleen reported, further NW in the Biityil 
valley^. 

Cyclolobus is a comparatively rare genus in the 
Permian of the Himalayas. The present speciaien 
(Figs, 1 and 2) is characterised by large shell, 
planispiral, involute, almost flat fi.ankS’, T^Fhorl 
section almost lanceolate ventrolateral shoulders ani 
venter rounded, and small umbilicus. 



Fig. 1 


Furnish et al- reported Cyclolobus mlU 
(Diener, 19Q3) from the Gufyul Ravine sectic' 
in Kashmiflv Our spiecamerL hteaxs close reseir,- 
blance to this specimen in having almost fii 
flanks, rounded ventrolateral shoulders, venter wit 
'small umbilicus and identicjal sutuTal detail 
However, the present specimen differs from t 
Gurynl Ravin© specimien in having constrictioii 
upto a conch diameter of 32 mm 

The horizon yielding Cyclolobus walkeri c.i' 
be correlated with the top of Zewan formation o’ 
Kashmir, the upper Ruling shale of the Centra 
Himalayas, the Upper Chhidru formation of tb 
Salt Range and its Anldtohazo beds of Madagascar 
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above occurrences have been interpreted 
Furnish et al^ as representing the Chhidruan 
of the middle Ozhulfian, Series. 



Bg. 2 


Xhe authors are grateful to Shri H. M. Kapoor, 
Oeologist (Sr.), G.S.L, Lucknow, for assistance in 
id-entification. They are also indebted to Shri M. N. 
Selngal, Director, Geological Survey of India, 
Srinagar, for valuable discussions and guidance. 

Survey of India, B. K. Raina. 

j<:a-slimir Circle, Rajbagh, R. K. Khorana. 

Srinagar—I and K, 

4, 1976. 

-I Diener, C, PaJaeont. Indica, Ser. 15, 1903; 
1 (5), 204. 

^ Furnish, W. M., " Glenister, F., Nakazawa, 
K. and Kapoor, H. M., Sclejice, 1973, 180, 
188. 

^ Pascoe, E. H., A. Manual of the Geology of 
' ' Indio and Burma, 1968, 2, 808. 


DIURNAL RHYTHMIC ACTIVITY OF 
ALKALINE PHOSPHATASE IN THE SCORPION, 
HETEROMETRUS FULVIPESy C. KOCH. 

A KEViEW of the literature has shown that dehydroge- 
nasesi ’2 and esterases^ exliibited diurnal rhythmic 
activity in thescxopion, Heterometnis fuhipes, C. Koch, 
In view of the existence of diurnal variations in the 
scorpion, it is of interest to find whether such changes 
would also occur in the activity of alkaline phosphatase 
(EC 3-T3*l), an enzyme that catalyzes the hydrolysis 
of phosphamides and compounds other than simple 
orthophosphoric acid monoesters*, Hence an attempt 
has been made to study tne activity of alkaline phos¬ 
phatase in different tissues of the scorpion. 

Tlie hepatopancreas, heart, pedipalpal muscle and 
nervous tissue were isolated from the live scorpions 
of similar size at six different timings of the day 
(viz,, 08'00, 12*00,16*00, 20*00, 00*00 and 04*00 hrs.) 
The tissues were immediately transferred to pre¬ 
chilled glass tubes and 2% (w/v) homogenates 

were prepared in 0*25 M ice-cold sucrose solution 
and centrifuged at 2500 rpm for 10 min; 0*4 ml of 
each supernatant, containing 8 mg. of tissue, was 
assayed for the alkaline phosphatase activity by the 
method of Fiske and Subba Rao as given by Oser^. 

Figure 1 indicates that, in general, the en 2 ymic 
activity on the basis of gram wei^t of tissue followed 
the order hepatopancreas > heart > pedipalpal muscle 
>* nervous tissue. The enzyme exhibited maximal 



time periods of the OAVthcurs) 

Fig. 1. Diurnal rhythmic activity of alkalir e phos¬ 
phatase in differer.t tissues of the scorpior.. (Values, 
expressed as mgs pi/gm/hr, are mean iS.D.offive 
observatiors.) 

• - • Hepatopancreas; 0—0 Heart; 

A—A Pedipalpal muscle ana 
□—□ Nervous tissue. 

activity at 20*00 hr. and minimal activity al 08*00 nr. 
of the day (Fig. 1). The higher levels of enzymic 
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activities might be due to the increased locomotor 
activity®, and mstabolisiti^. Morover, these results 
are in agreemeit with the earlier investigations on 
dehydrogenases^’- and esterases^,. Based on these 
observations it may be suggested that, the alkaline 
phosphatase activity followed a regular circadian 
rhythm. 

Department of Zoology, D. CHakdraseichara Reddy. 
S.V. University, B. Padman-abha Naidu. 

Tirupati 517502 (India), 

July 27, 1976. 


1. Bevarajulu Naidu, V. and Padmarabha Naidu, 

B., Ind. X Exp, Biol., 1976, 14, 1. 

2. Venkateswara Rao, P. ard Govindappa, S., Proc. 

Ind, Acad. Sci., 1967, 66 B (6), 243. 

3. Burstone, M. S. In : Enzyme Histockemistry and its 

Applications in the Study of Neoplasms, Academic 
Press, New York and London, 1962, p. 166. 

4. Oser, B. L., Hawk's Physiological Chemistry, 

McGraw-Hill Book Company, New York, 
1965, p. 636. 

5. GopalIcrishr.a Reddy, T., Thesis, Sri Yenkate- 

swara University, Tirupati, 1967. 


A COMPARATIVE STUDY OF THE EFFECTS 

OF PALMITATE AND ACETATE FORMS OF 
VOAMIN A ON TOAD TADPOLES 

Various forms of vitamin A given in excess differ 
in their toxicity and biological effects producedt-’S. 
In studies on amphibians also different forms of 
this vitamin are found to vary in their' effecf*-. 
The present study was undertaken to compare the 
effect of the two esters of vitamin A, pa’mitate and' 
acetate, on the tadpoles of Bufo andersonii Bonlen- 
ger of identical age in equal periods of time. Two 
age groups of the tadpoles, 4 and 7 days old ^ter 
hatching from the same spawn, were divided into 
groups of 50 individuals each. One group each 
was reared in solutions containing 1, 5, 10, 15; 20 
and 30 LU./ml of vitamin A palmitate (Arovit- 
Roche) and vitamin A acetate (Glaxo) and in 
tap water (controls). Known quantities of the 
vitamins were dissolved in small amounts of ethanol 
and the solutions were then diluted with water 
to the required concentrations. The animals were* 
transferred to fresh naedia every' two days and fed 
maximally with boiled spinach. , The experiments 
carried out at room temperature lasted for 10 days 
in each case. 

The numbers surviving on the 10th day in each 
experiment are shown in Table 1. The older tad¬ 
poles were in general much more tolerant to the 
toxic effects of the two vitamins as compared to 
the younger ones, However, the acetate was far 


Table I 


Percentage of Bufo andersonii tadpoles suvvlm 
after 10 days of treatment with vitamin A palmitate and 
vitamin A acetate 


Rearing 

medium 

% of survivors on Day 10 


l.U. of 
vitamin 
A/ml 

4 days old 
Palmitate 
treated 

tadpoles 

Acetate 

treated 

7 days old 
Palmitate 
treated 

tadpole.s 

Acetate 

treated 

Nil (water- 
controls) 

100 

100 


1 

100 

72 

, 100 

76 

5 

100 

42 

96 

50 

10 

100 

2 

98 

18 

15 

96 

0 

84 

2 

20 

44 

0 

82 

0 

30 

4 

0 

74 

0 


more toxic than the palmitate for both age group- 
Even in 1 LU./ml solution of the acetate only 72 
to 76% of the two age groups survived the lii 
days treatment and in concentrations of 15 I.U./ni! 
and higher all or nearly all died during the sani; 
period. On the contrary, in all palmitate treatd 
groups of 7 days old tadpoles the least niinih;r 
surviving in even the highest concentration of tb 
drug was still as high as 74%. Even among tV 
younger larvae the survivors on 10th day were 
less than 50% when the palmitate concentration wa 
20 LU./ml; but the next higher concentration ci 
this form also was extremely lethal tO' this aiii 
group. Most mortality occurred earlier in lli: 
acetate than in the palmitate treated groups. 

The two esters affected the tadpoles in varicn 
other ways also but not identically. Growth c' 
the larvae was retarded by both but it was partial 
larly noticeable in the tadpoles treated by even . 
low concentration, 5 I.U./ml, of the acetate (F!i; 
{la-c) which also- caused severe haemorrhage tV 
the head region and curving of the tail. Boi'i 
acetate and palmitate produced general oedenu 
and some depigmentation particularly of the hea' 
and branchial regions. However, while these changt- 
occurred in tadpoles at high concentrations (!' 
LU./ml and more) of palmitate, even low amoiin; 
of acetate produced similar effects ; but higher con¬ 
centrations of the acetate did not cause any notica 
able changes of this nature. The tadpoles treate' 
with 15-30 lU./nil palmitate secreted large quantiti?- 
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of tnucas which was found oozing out from 
the cloaca, spiracle and mouth (Fig. 2) but this 
did not occur in any of the acetate treated larvae. 


VARIABLE SEX RATIO IN SOME HIGH 
ALTITUDE LIZARDS FROM KASHMIR 


Figs. \a~c. Tadpoles reared for 8 days in {a} 
water (controls) and in 20 I.U./ml solutions of 
(h) vitamin A palmitate and (c) vitamin A acetate 
from 4 days after hatching. 


Among the lizards in general, a normal 1:1 sex ratio 
has been reported^-. But the fluctuations with 
regard to this ratio have also been pointed out in some 
species®*^. The population structure of Agama tuber- 
culata (oviparous) and Lygosoma himalayanum (ovo- 
viviparous); the two commonly occurring high alti¬ 
tude lizards in Kashmir has been studied. 

Live specimens of both sexes of the species were 
collected from their habitats in the valley of Srinagar 
(A. tuberciflata, elevation of 1750-1900 m and L» 


Fig. 2. Mucus emerging from the mouth of tad¬ 
poles treated with 30 I.U./ml vitamin A palmitate. 


The excessive mucus production in palmitate 
larvae must have been due to hyperplasia of the 
mucosal cells of the gastro-intestinal tract caused 
by the excess of vitamin A as has also been reported 
for Xenopus larvae fed vitamin A alcohol or acidt. 
That this did not happen in the larvae given acetate 
may be attributed to the greater toxicity of this 
form which, even in small amounts, perhaps killed 
the cells rather than causing mucous hyperplasia. 
Vitamin A acetate has been reported to inhibit 
mucus secretion from even the normal mucoid 
epithelia in organ culture^. 

Department of Zoology, Saroj Saxena. 

University of Rajasthan, 1. A. Niazi. 

Jaipmr 302 004, 

August 23, 1976. 
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Table I 

Incidence of sex ratio in A. tuberculata and L. himalayanLiin'i 


Mo.ith 

Aganta tuoerculata 

Lygosoma himalayanim 


1973/74 

mipz 

3973/74 

April 

M4di0*24 

0-84±O-21 

1-33±0-22 

I-25±0-26 

May 

l'3g±0-23 

1-09±0'23 

l-33±0-23 

1 *75^0*28 

June 

1 •44±0*22 

l-20±0-23 

0*86iliO*21 

1 •25±0-28 

July 

O-93±0-22 

l-00±0-24 

0*80ib0*24 

l-38±0-30 

August 

T72±0*25 

l-60±0-23 

l-25±0-24 

0-95±0-24 

September 

l-66±0-25 

0-87±0'21 

l-29±0-24 

0-87±0-24 

October 

l'25±0-24 

M4±0-25 

l-61±0-26 

l-60±0-27 

November 

l'22±0-23 

1-30±0-22 

]-28±0-26 

l-]9±0-25 

December 

l-28±0-23 

I-3]±0-23 




AV.SD = £0-23 

Av. SD = ± 0-'22 

Av. SD - i 0*24 

Av. SD = ± 0- 


himalayanumi elevation of 2280—2590 m.). Five batches 
of ten lizards each were taken each month, excluding 
the months of hibernation, December to April, from 
1972 to 1974. The standard deviation (SD) and 
coefficient of variation (cv) were calculated. 

While A, tuberculata is a rock loving lizard; L. 
himalayaniim dwells in the grassy uplands and alpir e 
meadows, where they are seen from late April to 
November end, when the first snowfall starts. 

The data of sex ratio of the species are presented in 
Table I. The overall sex ratio of male : female was 
1-4:1 (SD'di 0-22) in A. tuberculata and T19:l 
(SD it 0*25) in L. himalayanum, as against an expected 
sex ratio of 1:1^**. The cause of the deviation from 
the expected ratio in our catches could not be ascer¬ 
tained nor does such a deviation appear to be uncom¬ 
mon in lizards^*®. 

The present finding, about the outnumbering of the 
females by males got a further support in having a 
small coefficient of variation (17*1 and 19-1 in A, 
tuberculata and 19-7 and 21*0 in L. himalayanum); 
thereby showing the cor.sister.cy, uniformity ar d stabi¬ 
lity of the variation, 

Gn the whole the- deviation in the sex ratio in A. 
tuberculata seems to be of reverse order when com¬ 
pared to Calotes niimericola'^y wherein females are 
reported to be far more numerous than males. Church® 
explains this difference as due to the general alertness 
and quickness of males in escaping capture, although 
his own subsequent observation of these lizards from a 
different area, as also those of Suba Rao etalA show 
. that more males are captured than females 


Dept. of Applied Zoology, Opender Koui . 

Regional Research Laboratory 
and 

Department of Biosciei.ces, P. L. Duda. 

University of Jammu, 

Jammu (Tawi) 180 001, 

September 25, 1976. 

1. Ishitiara, S., Bull. Kyoto. Gakugei. Univ,y Ser 

E, 1964, 25, 27. 

2. Telford, S. R., Copeia, 1969, 3, 548. 

3. Ibid.y 1971, 4 , 670. 

4. Suba Rao, M. N. and Rajabai, B. R., Herpetologiah 

1972, 28, 285. 

5. Church, G., Copeia, 1962, 2, 262. 


ON THE OCCURRENCE OF LYMPHOCYSTiS IN 
ANABAS TESTUDINEUS (BLOCH) 

During the course of cage culture experiments of 
air-breathing fishes in floating nylo-n net cages installed 
in a sewage-fed pond situated in Darbhanga town¬ 
ship (26*12 N, 85*53 E), a single specimen of 
Anabas testudineus developed peculiar proliferoiu 
growths of binding tissue on the fins as well as on 
the body proper. The most heavily affected pan 
was the tip of the fins, particularly the caudal 
(Fig, 1). The infected specimen was a male and 
measured 130 mm in total length and 64 g in toLil 
weight. The growth of tissues in the infected por¬ 
tions looked like specks, of cauliflower. From the 
characteristic features, the disease appeared to be 
Lymphocystis. 
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Wolfit has stated that Lymphocystis is a aniqiie, 
benign, giant cell disease of world-wide distribution 
in freshwater and marine teleosts of relatively 
advanced evolutionary status. Various theories 
have been presented for Lymphocystis by several 
workers^^j^-OjiL^ However, Walker^ and more 
recently Walker and Weisseaberg^ demonstrated 
that these bodies were filled with virus particles 
when viewed under the 'electron microscope. 



Fig. 1 . Lymphocystis growth on the fins and 
body of Anabas testudineus. 

There is no earlier report available on the 
occurrence of this disease in Anahas testudineus. 
It.s occurrence has, however, been reported in 
other species'^’t.T.io^ 7^10 disease is known to be 
highly infectious but there is little information 
about the mode of its transmission. 

The interest and help of Dr. V. G. Jhingran and 
Dr. P. V. Dehadrai, Central Inland Fisheries 
Research Institute (ICAR), is gratefully acknow¬ 
ledged. 

All India Coordinated Nirmal K. Thakur. 

Research Project on S. A. K. Nasar. 

Culture of Air- breathing Fishes, 

Central Inland Fisheries Research 

Institute (ICAR), 

Laheriasiarai 846 001 , 

Darbhanga, Bihar (India), 

August 12, 1976. 
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STUDIES ON PROTEASE PRODUCTION IN 
PENICILLIUM JAVAN1CUM VAN BEYMA 

Penicillium Javanicmh Van Beynia P x 26 elaborates 
a proteolytic enzyme. The optimum production 
of which could be induced with 10 days incubation 
at 25® C. Presence of glucose in the medium com¬ 
pletely inhibits enzyme production. 

• Although the strain Pemciliiinn javanicwn displays 
a variety of biosynthetic activity and produces anti 
biotics^, pigments-, fat^, etc., no studies have yet been 
done with regard to the abilities of the crgarism to 
elaborate proteolytic enzyme. 

To find out a suitable nutritional environment con¬ 
ducive to steady accumulation of the enzjitne the strain 
P. Javaniciim, ?x26 was grown in Czapek-Dox^ 
mediimi where glucose was replaced by 3% wheat 
bran (WB), 1% wheat flour (WF), 3% rice bran (RB) 
and 0*1% Bovine Serum Albumin (BSA) separately. 
Thirty ml of each medium was taken in lOO ml capacity 
Erlenmeyer flask and was inoculated with conidial sus¬ 
pension having a concentration of 12*0 xlO'* (approx.) 
and incubated at 25® C for 10 days in the case of 
BSA and 5 days in the case of others, before the 
respective mycelia were collected. Ten replicates 
for each medium were considered. 

Wheal bran-Czapek-Dox medium (WB-CD) was 
found to be the most suitable for protease pro¬ 
duction and was selected for further study. The 
flasi s containing inoculum were kept ar different 
temperatures, 15®, 20®, 25°, 30° and 35° C and the 
enzyme assay was done on the 5ih day. Optimum 
incubation period of 10 days was determined by obser¬ 
ving the accumulation of enzyme on 5 lh, 10th, 15th, 
20th and 25th day at 25° C. 

The effect of glucose on. the production of enzyme 
was studied by adding glucose at differe'!''t concen¬ 
trations (1, 5, 10, 15 and 20%) to WB-CD medium 
and noting the result on the 5th and 10th days. The 
Mitial pH of the medium was adjusted to 6*5. One 
flask without glucose was taken as the control. 

The enzyme reaction, was carried out in 1 ml of 
1*5% milk casein in 0 * 15 M phosphate buffer at pH 7*3 
with 1 ml of culture filtrate and 1 ml ethylene—diamine 
tetraacetic acid (0*458 gEDTA dissolved in 100 ml 
of water) at 30® C for half an hour. The reaction 
was stopped by the addition, of 1*0 ml of 20% TCA, 
Precipitate was then removed by filtration. After 
filtration, 0*6 ml of the filtrate was taken in a tube 
and 4 ml of protein reagent added to it. After lO 
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minutes, 0* 4 ml Folin reagent was added to the mixture 
which was left for 30 ihinates at room temperature. 
Colour of the enzyme assay mixture was read with 
a Bausch and Lomb Spectronic 20 at 540 vm against 
water blank. All the readings were corrected with 
reference to the values of blanks prepared by adding 
TCA at 0 minute in. the reaction mixture containing 
enzyme solution, milk casein and EDTA. Unit activity 
of alkaline protease is expressed as the amount of 
en 2 yme that yields a change in optical density at 
540 nm equivalent to 1 ju-g of Bovine Serum albumin 
per 30 min at 30° C. 

Of all the substrates tried wheat bran was found 
most suitable for protease production (Table 1}. 
Variation in proteinase production with fermentation 
medium has also been reported in other fungi^i®>^. 
Wang and Besseltiue^^ reported in a more or less 
similar situation that proteolytic activity of Hkizopus 
was higher in wheat dour medium than in other media. 

Table I 


Effect of substrate on mycelial growth and enzyme 
production 


Substrate 

Mycelial wt. 

(mg) 

Unit produc¬ 
tion of enzyme 

Wheat bran 

250-00 

14*5 

Wheat flour 

350-00 

10-2 

Rice bran 

150-25 

50 

Bovine Serum Albumin 

100-15 

•• 


The difference in the behaviour of the organism 
was ascribed as partially due to differnce in the C/N 
ratio of the medium. It was also found by the same 
authors that proteolytic activity of i?. oligosporus 
reached its maximum at 72 >96 hours of incubation. 
Similar result was reported with other organisms^^^j^® 
although with Mucor pusillus^^ the incubation 
temperature for optimum production was 35°C. 
However, the incubation time requried for 
optimum production of enzyme in P, javanicum 
is rather long extending 10 to days at 25° C (Figs. 
1 and 2). 

Epstein and Bxkwith-^ reported that formation 
of inaucive enzyme is often strongly inhibited when 
the bacteria have alternative energy source such as 
glucose. Sing etal.^ showed that protease production 
in an Aspergillus niger mutant is inhibited in the 
presence of giuscose in the medium. A similar 
situation observed by Somkuti and BabeF® in. Mucor 
was explained as due to accumulation of organic 
acid in the medium with subsequent lowering of pH. 
But in the present investigation this does not appear 
to be the reason as the pH was acidic (4‘5-5*0) on 


the 5th day and increased to 8* 5 on the 10th day while 
there was no change of proteolytic acitvity. 



Fig. 1 Effect of incubation period on prole;: 
production in P. javaniciijn. 



Fig. 2 Effect of temperature on protease product' 
in P. Javanicum. 

The gift of the str dn, P. Javanicum Pk 26 by Pi 
B. S. Mehrotra, University of Allahabad, 
gratefully ackn.owledged. This investigation is supf 
ted by C.S.I.R., New Delhi, India. 
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PASSION FLOWER MOSAIC VIRUS DISEASE 
A NEW RECORD FOR INDIA 

The genus Passiflora consists of over 300 species of 
herbaceous and woody climbers, occasionally shrubs' 
or small trees. Passiflora caerulea, P. foetida, P. 
edit Us, P. alba, P, alato caerulea, P. trifasciata, P. van 
volexmi, P. ho losericea, P. laurifolia, P. decaisneana, 
P. miiriicuia, P. qiiadrangularis, P. racemosa and P, 
raddiana are commonly cultivated in India. Passion 
flower {P. caerulea) plants growing in the University 
campus were found to be affected by virus-like disease 
with 70-80% incidence. 

The symptoms observed on young foliage of diseased 
plants were dark green mosaic mottling, puckering 
or blistering, malformation and distortion of leaves,. 
On older leaves the symptoms of chlorotic ring spots 
and mottling was evident, no malformation or distor¬ 
tion of the older leaves was observed. (Fig. 1). In 
the case of severe infection the plants were consi¬ 
derably stunted. 



Fig. 1. Symptoms of passion flower mosaic 
virus disease on Passiflora caerulea. 

Transmission studies by sap inoculation and budding 
were undertaken to prove the viral nature of the 
disease in question. Sap inoculation was done by 
macerating the leaves of passion flower displaying 
typical symptoms of moaic with 0-05 M phosphate 
buffer (pH 7 - 5 ) by pestle and mortar. The sap was 


inoculated on the young leaves of Goir.phrena globosa 
and Chenopodium amaranticolor by cotton swab 
method. Necrotic local lesions were produced on the 
leaves of G. giobosa after about 15 days of inocu¬ 
lation while chlorotic local lesions were developed on 
C. amaranticolor after 8 days of inoculation. This 
disease was also transmitted by budding and approach 
grafting. In about 25-30 days after budding the leaves 
of new sprouts arising from the budding of P. edulis 
f. fiavicarpa exhibited typical symptoms of mosaic 
(Fig. 2). The seedlings of P. edulis f. fiavicarpa 
for graft transmission purpose were grown from 
heatlhy seeds in earthen pots containing steam sterilize^j 
soil with compost mixture. In the case of approach 
grafting, the typical symptoms of mosaic developed 
after 30-35 days. 



Fig. 2. Symptoms of passion flower mosaic on 
Passiflora edulis f. fiavicarpa buddlirg. 

Besides mechanical and graft transmission-this aisease 
was also transmitted by an aphid \ector. Aphis 
gossypii, Glover was found naturally color izirg on 
P. caerulea vines. Apterus forms of A. gossypii 
from naturally infected plants when trarsferred to 
seedlings of P. caerulea grown from healthy cuttings in 
glass-house, transmitted the disease readily. 

The mosaic disease under study resembles Passiflora 
mosaic virus reported from Malaysia by Ong Ching 
Ang and Tig Wen Ponh^: Passiflora ring spots 
reported from Ivory coast by De Wijs- and Passiflora 
vims diseases reported from Kenya by Bakicer^ 
in symptomatology and transmission by aphid 
vector and grafting. However, it differs from passion 
flower yellow vlen mosaic virus disease reported from 
India by Wilson and Satyarajan* in symptomatology 
and transmission properties. The reaction of C. 
amaranticolor and G. globosa to the present virus is 
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Similar to passion flower mosaic from Malaysia. 
On the basis of symptomatology on P. eduUsf.flavicarpa 
and transmission studies the present virus disease 
has been labelled as Passiflora mosaic virus similar 
to one reported from Malaysia. Further studies on 
the ide rtiflcation of this virus by serelogy and electron 
microscopy is in progress. 

The occurrence of passion flower mosiac virus is 
recorded for the first time in India.' 

Department of Plant Pathology, V. R. Mali. 
Marathwada Agricultural University, P. V. Khalikar. 
Parbhani (Maharashtra).* 

February 26, 1976. 
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POLYHAPLOIDY IN MAIZE (i2EA MAISI..') 
POLYHAPLOiDS are haploids originating from polyploids 
and Kimber and Riley-listed 21 genera and 37 species 
where polyhaploids have been observed by various 
observers. In addition to their list, polyhaploidy has 
also been reported in Zea mays^, Lilium longifloruird, 
and Sorghum almtm Parodi^. Significance of poly¬ 
haploidy as an evolutionary mechanism has been 
repeatedly emphasized by Kimber and Riley-, Magoon 
and Khanna®, Raven and Thompson®, and Randolph 
and Fischer®. 

The occurrence of polyhaploids in angiosperms was 
first reported in maize by Randloph and Fischer® 
who pointed out the significance of polyhaploidy from 
the evolutionary standpoint in that the reduced 
diploids are capable of establishing new forms. It 
would, however, appear strange that no further study 
to elaborate tne mechanism of polyhaploidy in maiz.e 
has been reported so far. 

In a previous study: one definite case of poly¬ 
haploidy from tetraploid maize was recorded in a pr, 
4« X- multiply marlced In crosses'^. In subsequent 
studies we observed that freshly prepared tetraploid 
stocks produce parthenogenetic diploids much more 
frequently than the established tetraploid lines. To 
test this possibility we included a well established tetra¬ 
ploid line, Synthetic B An, a freshly developed tetra¬ 
ploid line obtained from 2/r-Syn. B An crosses®, and 
a tetraploid line selfed 10 generations after its synthesis, 
for comparison of polyhaploid-yielding frequencies. 
The seedling marker, /.g-Cliguleless seedling), was avail¬ 
able in all the lines and .was used to isolate putative 
polyhaploids in Ig, An x Lg, An crosses. 

Porgeny from these crosses were raised in the field 
and the liguleless plants were selected as possible 
polyhaploid cases. They were crossed to diploid and 


tetraploid tester lines to confirm the ploidy level 
The polyhaploids would produce plump kernels wki 
crossed to diploid ears and shrivelled kernels vvIl: 
ci*ossed to tetraploids. Pollen from liguleless tetio- 
ploid plants (originating from self-contaimination), l 
the other hand,would produce shrivelled seeds in cros^;; 
to diploids and plump seeds in tetraploid testers. T: 
results obtained from these studies are presented r 
Table T. Synthetic B tetraploid failed to show a siiu’: 

Table I 


Polyhaploid frequencies in lg, 4n xLg, 4n crosses 
involving different females 


Female 

line 

No. of 
fertiliza¬ 
tions, 

No. of 
liguleless 
plants 

No. Oi 
poly, 
haplaii!: 

Synthetic B tetra¬ 
ploid 

4,830 

2 

0 

An line selfed ten 
generatiops 

2,745 

4 

3 

Freshly synthesised 
An line 

4,216 

9 

7 


case of polyhaploidy ir 4,830 fertilizations, whcii 
the fresh tetraploid line produced 7 cases in 4.7' 
fertilizations giving a frequency of about 1 per 
The other line which- had undergone ten genera tic:: 
of selling after its synthesis showed a frequency i 
about 1: 900. 

These results clearly establish that the freshly clcv; 
Joped tetraploid lines are more unstable ard procr 
more parthonogenetic diploids than the older lir: 
which had been stab Used over the years. Diploidi?: 
tion of tetraploid lines in maize may be expected; 
due to anomalies in sporogenesis and this pher. 
menon can be gainfully utilized to study the mecr. 
nism of polyhaploidy in maize. 

The cytological behaviour of the polyhaploid pl.j! 
was quite regular with 10 bivalents appearing in: 
the cells studied from 3 plants. 

Seed set in the polyhaploid plants was normal vi 
all the ovules developing. No cytological abnormal 
could be detected in the progeny of the polyhaph 'u 
Division of Genetics, K. R. Sarkar. 
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IDENTIFICATION OF A MALE-STERILE 
GENE IN SORGHUM 

The developmeBt of random mating populations in 
sorghum was made possible with the availability of 
genetic and cytoplasmic-geaetic male-sterility systems. 
So far, ten genetic male-steriles have been reported^ 
but only a few of them are free from undesirable 
character associations. An efficient and easily 
identifiable male-sterility source is very important for 
effective random mating and recurrent selection. 

This note describes a genetic male-sterility system 
in sorghum and reports its inherirance. 

Materials and Methods 

Tnree male-sterile plants were observed in me 
sorghum line IS 104 in 1974 rabi season. The anthers 
were very small, thin, white and rudimentary fFig. 1) 
and there were no traces of poller in them. There 
was no female-sterility. This sorghum line had 
several desirable characteristics such as short stature, 
early maturity, bold and white grains tbut with 
persistent sub-coat). No differences were noticed 
between male-sierile and fertile plants. 



Fig. 1. Male-sterile (left) and fertile anthers. 


One male-sterile plant was crossed with bulk pollen 
from all the fertile plants in the family. Seventy- 
five plants were grown in in 1975 summer. In 
1975 kharif, an Fo population rf 688 plants was grown 
and male-sterile plants were identified at bloom. 
Fifty male-sterile beads were crossed with pollen 
from separate fertile plants (plant-to-plant sibbing). 
Ten Fs fertile plants were grown as Fa families along 
with 50 sibs in 1975 rabi. Itt each segregating family, 
steriles and fertiles were counted at flowering. 

Results and Discussion 

All Fi plants were fertile indicating that the male- 
sterility is not due to cytoplasmic factors but genetic 


in nature. The results obtained from F^, F 3 and 
sibs are presented in Table 1. In the Fa generation 
Table I 

^^inheritance of male-sterility in sorghum 

Segregation in Fo Fa families X“ Sibs X“ 

517(516)’“ F 0 006 6(6*67) Sg 0*201 35 (33*33) Sg 

0*250 

171 (172) 8 4(3-33) NSg 15(16*67)NSg 

Figures in parentheses are expected values. 

jp = i^ertile; S = S terile; 

Sg = Showing segregation; 

NSg = Not showing segregation. 

171 male-steriles appeared out of a total of 688 plants 
which exactly fit into 3 ; 1 ratio. The ten F 3 families 
derived from individual Fo fertile plants had six 
families (60%) segregating in 3:1 ratio as against 
expected value of 6*67 (66*67%) on the basis that 
the ratio of fertile homozygous plants to the hetero¬ 
zygous fertile plants in Fo is 1 : 2. These results 
are confirmed by the segregation pattern observed 
in families derived from plant-to-plant sibbing. Out 
of 50 families 35 (70%) segregated into 1 : 1 ratio and 
15 (30%) families did not segregate. These results 
clearly show that the male-sterility reported here is 
inherited as a sjiigle gene recessive. 

Morphological features of this male-steriliiy appear 
to be very distu.ct and superior to mSg and ms^ genes, 
and it is much more easily recogriised in the field. 
Comparatively ilie anthers are very small, thin and 
show complete sterility as against mSg gene which is 
often showing only partial sterility now. Genetic 
studies are in progress to determine whether it is 
different from them. A gene symbol will be proposed 
after confirmation. The stability of this gene in a 
wide range of ge.ictic and cytoplasmic backgrounds 
is being tested. 

The author is thankful to Drs. Hugh Doggett and 
Peter Lawrence for their comments and suggestions. 

The International Crops Research Institute for the 
Semi-Arid Tropics receives support from a variety 
of donors, governments, foundations, etc., including 
IBRD, IDRC, UNDP, USAID, etc. 

The responsibility for all aspects of this publication 
rests with the International Crops Research Institute 
for the Semi-Arid Tropics. 

The International Crops Research K. V. Ramaiah. 

Institute for the Semi-Arid Tropics, 

1-11-256, Begumpet, 

Hyderabad 500 016, A.P., India, July 19, 1976. 


1. Ross, W. M'., Grain Sorghum Producers Assn., 
Grain Sorghum Research and Utiliszation 
Conference Seventh Beinnial Programme 
March 2-4, 1971, Lubbock, Texas, p. 93 
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PIIAEOrSARIA HOHMEL, A NEW GENERIC 
RECORD TO INDUN HYPHOMYCETES 
In the course of a mycological survey of the forests 
of Kerala during January 1976, an interesting 
hyphomycetous fungus was collected on two 
different hosts, from two different localities. On 
critical examination and study, the two collections 
were found to agree in all respects with Phaeoisaria 
clemaiidis (Fuckel) Hughes. Since the form- 
genus Phaeoisaria Hohnel reported herein, con¬ 
stitutes a new generic record to India and being 
of rare occurrence, a brief description of the same, 
along with an illustration, is presented here for 
ready reference. 

Phaeoisaria clematidis (Fnckel) Hughes (Fig. 1) 



Fig. 1. Phaeoisaria clematidis: A. Synnemata, 
B. Top of the synnemata showing conidial attach¬ 
ment, C. Conidia. 


Mycelium partly superficial and partly immersed. 
Synnemata. black, hairy, upto 1-25 mm high; 
15-35/i thick at the base, thick at the 

apex, individual threads narrow, branched towards 
their apices, splaying out at the apex and along 
the sides of each synnema, pale to mid-brown and 
2~3 fJL thick. Conidiogenous cells cylindrical hyaline 
to pale brown with numerous cylindrical denticles. 
Conidia solitary, dry, fusiform; narrowly ellip¬ 
soidal, hyaline, smooth; 1-celled; measure 5—8 X 
2 - 3 * 5 /^. 


Matrix: 

(f) On dead twings of Aegle marmelos Corn 
Legit. K. IM.V. (23-1-1976) Moonnar, 
Kerala, No. AMH 3046. 


{ii) On dead stems of a palm. Legit. K. I.M.V. 
(20-1-1976) Waynaad, Kerala, No. AMH 
3047. 

The writers are grateful to Prof. M. N. Kamat 
for his keen interest, to the Director for laboratory 
facilities and to the Ministry of Education, Govt, 
of India, for the award of S.R.T. to one of 
(K.LM.V.). 

Department of Mycology K. 1. Mani Varghese. 

and Plant Pathology, V. G. Rao. 

M.A.C.S . Research Institute, 

Poona 4, India, August 10, 1976. 
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C.M.L, Kew, England, 1971, p 608. 

2. Mukerji, K. G. and Juneja, R. C., Fungi Of 

India (1962-^1972), Emkey Publ, Delhi, 
1975, p. 224. 


A SIMPLE MORPHOLOGICAL TECHNIQUE 
FOR DISTINGUISHING THE SEX OF 
NUTMEG SEEDLINGS 

Nutmeg (Myristica fragrans Houtt.) is an impci- ; 
tant spice plant of the world, but its popularity a-, 
a plantation crop is seriously handicapped by it-! 
dioecious nature and prolonged preflowering perioti. | 
In any plantation of nutmeg, 40-45% of plant-1 
turn out to be male and nearly 5% bisexuaH- ! 
Only the female plants are of commercial value, f 
Phadnisi and ChoudharP^ recently reported .sonivj 
color difference between the leaf extracts of mal?' 
and female nutmeg plants when treated will: 
ammonium molybdate but this method is rath: 
cumbersome. A study of the foliar epidermis c’ 
a large number of nutmeg plants cultivated on th: 
West Coast of South India revealed that calciui: 
oxalate crystals found in the epidermal cells an 
different in form in the male and female plant; 
and this can be employed as a method of sexir, 
the plants five to seven years before the plan! 
come to flower. 

The epidermal ^ells are sparsely chlorophylloii 
polygonal, 15-40/ui across, having sitraight later 
walls. Very young leaves bear uniseriate deciduo 
hairs, of characteristic shape scattered along t’ 
lower epidermis. In mature leaves the epidern 
cell bearing the hair remains small and circular 
outline; the surrounding cells are radially elongatf 
Ne'arly all cellist contain globose hyaline to p 
yellowish-green oil globnjles. Several small (2- 
across) crystals of calcium oxalate are found 
each cell in young leaves of both male and feni 
N plants. A single large rhomboidal or prismi 
crystal with rectangular or squarish fiat faces occ 
in the epidermal cells of mature leaves (usually 
5th leaf from the apex of branch and those beh 
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of the male plant (Fig. 2) ; one or two small 
crystals of the type found in the young leaves are 
seen in addition in some cells. In the epidermal 
cells of female plants (Fig. 1) the crystals are 



Figs. 1-2. Fig. 1. Portion of lower foliar epi¬ 
dermis of an adult plant of M. fragrans. Fig. 2. 
Same, of a male plant (h—hair-bearing cell.) 

clustered to form large compound spherical masses 
(daises). Some epidermal cells of the male plants 
may have compound crystals of the female type ; 
simple prismatic crystals of the male type are 
occasionally found in some epidermal cells of the 
female plant. The bisexual trees are similar to the 
male trees in the nature of the crystals. A study 
of 4-year-old graftedi plants, in which seedlings of 
M. contorta Warb. are used as stalk, reveals that 
there is no apparent difference in the nature of the 
crystals in the foliar epidermis, even though 
crystals are abscent in foliar epidermis of 
M. contorta. 

As in the young leaves of adult plants, the foliar 
epidermis of young seedlings (one year old) con¬ 
tain 2-10 small prismatic crystals of nearly equal 
size. One of these crystals grows conspicuously 
larger as seedlings grow and gradually all or nearly 
all the dthers wane off in some plants while in the 
others the crystals get aggregated towards the middle 
of the cell. By the time the seedlings are two years 
old it is possible to distinguish the two types of 
plants, one having simple crystals and the other 
druses, even though the distinction is not as marked 
as in the adult plants. An analysis of 80 plants 
three to four years old in the University orchard: 
revealed that 41 of them possess simpjle crystals of 
the male type and 39 possess druses in the cells of 
their lower foliar epidermis. This proportion of 
51 : 49 nearly corresponds to the reported 50 ; 50- 
proportion between male (including bisexual) and 
female plants in seed-raised plantations. It is reaso¬ 
nable to state that the sex of nutmeg plants can be 
identified from the nature of the crystals found in 
the lower foliar epidermis of seedlings which are 


two or more years old le., five to seven years 
before the seedlings come to flower. 

Botany Department, B. K. Nayar. 

Calicut University, Rajendra Rai. 

Kerala 673 635, India, P. Vats ala. 

August 16, 1976. 
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HERBICIDAL POLLUTION-CHLOROPHYLL 
CONTENT AS AN INDEX OF RESIDUAL 
TOXICITY 

Prefix [2, 6-dichIorothiobenzamide], 2, 4-D [2, 4- 
dichlorophenoxyacetic acid], Bladex [2-(4-chloro-6- 
ethylamino-S-triazin-2-ylamino)-2-methylpropionitrile] 
and Plana vin [4-(m ethyl sulphonyl)-2, 6- 
dinitro-N, N-dipropyj aniline] were mixed in the 
garden soil on 50 ppm by weight basis. The treated 
soils were kept in pots. About 20 cm rainfall was 
recorded during the exepriment. Additiorally these 
soils were leached with 16 litres of water. The gram 
(Ctcer arietinum) was grown in these pots as test plant. 
Leaves of one month old plants were sampled for 
chlorophyll content and it was estimated by Bray^ 
(1960) formula. 

Apparently no difference could be marked in the 
leaves of the test plant grown in treated soils. But 
the data (Table 1) indicate a reduction in chlorophyll 
contents with all the types of herbicides belonging to 
the dilferert chemical groups. Planavin, residues 

Table i 

Chlorophyll content in the gram grown in treated soils 


Chlorophyll content mg/g 
fresh weight 



a 

b 

ajb Ratio 

Total 

% 

Reduc¬ 

tion 

Control 

2*004 

]'329 

1*5 

3*333 

,. 

Prefix 

2*242 

0-946 

2*3 

3-188 

4-5 

2, 4-D 

2*164 

0-734 

2*9 

2-898 

13-11 

Bladex 

1*872 

0-736 

2*5 

2-608 

21-6 

Planavin 

1*580 

0-730 

2*1 

2-310 

30-2 


appeared most toxic as about 30-2% reduction was 
recorded. This is followed by Bladex (21*6%), 2, 4-D 
(13*11%) and Prefix(4*5%), It is known that different 
groups of herbicides have different modes of action 
as Prefix inhibits the respiration and protein synthesis 
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(Smith etal., 1971'^'*; Ashton and,.Crafts, 1973i), pheno- 
xys (2, 4-D) inhibits growth and R.Tiase activity (Ashton 
and’ Crafts, 1973^, Corbett, 1974*0, and nitroanilines 
(Planavin) increase the carbohydrate content but 
affect nucleic acid metabolism and root growth 
(Schieferstein and Hughes, 1966^-; Ashton and Crafts 
19730. Butin the present studies all the chemicals 
inhibited the biosynthesis of chlorophyll. The case 
of Biadex supportsGlabiszewski et al. (1966)^® and 
Gorden and Monselise (1967)^^ that it damages chloro¬ 
phyll. The side effect of herbicides (Dubey and 
Mall, 1972®-, Dubey, 1974'^) and fate of pesticides has 
been critically reviewed (Crosby, 1973^; Burnside, 1974®) 
indicating their disappearance in the environment but 
the residual assessment of the herbicides used confiims 
that these compounds are slow in getting leached^ 
and are least bio, thermo and photo degradable 
(Dubey and R.ao 1974®, 1975^) and hence express strong 
residual activity. This quantitative reduction in 
chlorophyll indicates the pollution potentials of these 
herbicides with reference to the soils of this region. 
Weed Research Lab., (Km). M. Purohit 

School of Studies in Botany, L.'P. Mall 
Vikram U..i versity, P. S. Dubey. 

Ujjaiii, 456 010, India, 

July 22, 1976. 
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HAUSIORIAL APPENDAGES OF GUNT CELLS: 
ROOT-KNOT OF TOMATO (JMELOIDOGYNE 
INCOGNITA CHITWOOD) 

The infective larva of the root-knot nematode 
enters the root and embeds its anterior end in the 
stele, of the root. Profound histological changes 
are induced by inciting hypertrophy and hyperplasia 
in the pericycle, and xylem parenchyma of the host 
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root. However, the nematode docs not feed indiy 
criminately on these tissues.' It incites in the soft 
stelar tissues, around its head, a number of densely 
protoplasmic and multinucleate giant cells on which 
the nematode feeds. 

The giant cells are formed either by repeated 
fXbe nuclear mitotic divisions, without cell wail 
formiatioa in fa. uninuclealte hypertrophied initbl 
cellt or a number of uninucleate initial cells fu.'C 
together by dissolution of their adjacent “walls 
forming a syncytium in which the nuclei nuy 
divide , mitotically-’*^ or before fusing, tfe 
uninucleate initials become multinucleate ani 
later the nuclei may divide mitotically'^. 

Many nematolo'gists have studied the structur.' 
of giant cells by means of anatomical techniqvj 
incluiding macerations and even by the elcctr.>' 
microscope-’>. However, none so far has reportej 
the appendages of the giant cells, described he:t 
(Figs. 1-6). 



It was suspected that the giant cells posf? 
some mechanism for absorbing nutrients from t 
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adjacent stelar parenchyma. Therefore, the galls 
were cut into bits and macerated. The giant cells 
were dissected out. It was abserved that they bear 
various kinds of irregular haiistorial appendages, 
often with pointed ends (Figs. 3, 6). The 
appendages are intercellular and so densely proto- 
pr-a.snlic that with, haemaitoxyiliin, the nuclei and 
protoplasm take such a deep stain that the nuclei 
are hardly visible (Figs. 1, 2). 

Some giant cells contain a large number of 
nuclei (Fig. 5) but others have a few of them 
(Figs. 2, 6). A giant cell shows some nuclei larger 
than others (Fig. 6). 

We are thankful to the Head of the Department 
of Botany, University of Taja.sthan, for facilities. 
Department of Botany, (Miss) Z\hida IChan. 

University of Rajasthan, B. Tiagi. 

Jaipu'r-4, July 17, 1976. 
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CYTGLOGICAL STUDIES IN THE GERMINATING 

TELTOSPORES OF RAVE MELT A ESCULENT A 
Detailed observations on the behaviour of the 
diploid nucleus in the germinating teliospores of 
Ravenelia esculenta Naras. and Thirnm., an auto- 
ecioiis rust, which parasitizes Acacia ehurnea Willd. 
have been made. The telial material was collected 
near Nipani (Karnataka State) ^d the teliospores 
were germinated by hanging drop method. The 
spores germinated within 5 to* 7 hours at roomi 
temperature without any resting period and remained 
viable for more than 10 days. Germinating telio¬ 
spores were fixed at different stages of development 
in Allen’s modified Bonin’s fixative and stained in 
Heidenhain’s haematoxylin and counterstained with 
Orange G. 1% acetocarmine stain also yielded 
satisfactory results. 

The teliospore head consists of 4 tO' 12 spores 
grouped irregularly. The pedicel is compound and 
composed of 2 to 3 hyphae. There is a pendent 
cyst at the base (Fig, 1). Tn most of the cases 
more than 3 spores germinated from the spore head. 
Under excess moisture conditions, prolongation of 
germ tubes and sterigmata occurred. Each telio¬ 
spore cell contains one diploid nucleus (Fig. 2). 
The teliospore cell germinates by giving rise to a 
papilla which elongates rapidly. The diploid! 
nuclenfs migrates into the promycelinm (Fig. 3). 


The migrating nucleus has a clear nuclear membrane 
with chromatin reticulum. Nuclear division com¬ 
mences when the interphasic nucleus approaches the 
middle part of the badidium (Fig. 4). At a later 
stage the nuclear membrane starts disappearing 
while the nucleolus and splitting reticulum move 
towards the periphery (Fig. 5). In the late pro¬ 
phase 1 the chromosomes spread out into two groups 
forming Diakinesis (Fig. 6). 



Figs. 1-16. Fig. 1. Teliospore head with pedi¬ 
cel, cyst and irregularly arranged spores. Fig. 2. 
Mature teliospore with diploid nucleus. Fig. 3. 
Migrating nucleus. Fig. 4. Nucleus in the middle 
of the Basidium-. Fig. 5. Disappearing nuclear mem¬ 
brane with, peripheral nucleolus, and reticulum. 
Fig. 6. Diakinesis. Fig. 7. Metaphase I. Fig. 8. 
Anaiphase I. Fig. 9. Late telophase I. Fig. 10. Divi¬ 
sion II, Anaphase 11, upper nucleus. Figs. 11 and 
12. Formation of sterigmata. Fig. 13. Migration of 
nuclei in the sterigmata. Fig. 14. Basidiospores on 
the sterigmata. Fig;. 15. Binucleate basidiospores. 
Fig. 16. Germinating basidiospores. 

(Magnifications : A—^Fig. 1, B— 2, 3, and 10 to 14, 
C--4-9 and 15 & 16). 

During metaphase I, the chromosomes are at 
their shortest length. In the metaphase plate the 
chromosomes are arranged vei'y com,pactly. 
Orientation of the metaphase spindle is rather in¬ 
distinct with ill-defined fibres (Fig. 7). In ana¬ 
phase I, the spindle contracts and the fibres coalesce 
into a single strand (Fig. 8). In telophase I the 
daughter nuclei are piiite prominent and are sepa¬ 
rated by first cross wall formation (Fig. 9). A 
resting phase does not seem tO' occur as the fir.st 
meiotic division is immediatly followed by a second 
division (Fig. 10). The nuclear behaviour in the 
second division is of a short duration as it is an 
equational one. 

Even before the completion of the second nuclear 
division sterigmata are formed (Figs. 11, 12) which, 
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in turn, bear the terminal basidiospores (Fig. 14). 
The nuclei and much of the cytoplasm migrate inio 
the developing basidiospores through sterigmata 
(Fig. 13). The young basidiospore is uninucleate 
(Fig. 14) while the mature one contains two nuclei 
as a result of third nuclear division (Fig. 15). The 
basidiospores germinate sooner or later after 
detachment from the sterigmata. 

In this rust the fusion nucleus imdergoes three 
successive divisions instead of two (which is nor¬ 
mal for most rast fungi) the first two occurring in 
the basidium followed by the third in the basidio¬ 
spore. Allen^ and Ashworth^ have independently 
reported similar results with Puccinia mahacearum 
Burt. 

Grateful thanks are conveyed to Dr. G. V, Joshi, 
for laboratory facilities.. 

Botany Department, Mrs. K. S. Hardikar. 

Shivaji University, U. K. Kulkarni. 

Kolhapur, Maharashtra, 

April 20, 1976. 
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OCCURRENCE OF E-TYPE BRIDGES IN 
ALOE BAPBADENSIS MILL. 

Aloe barbadensis Mill. {A. perfoliata var. vera L., 
A. vera Auth, non Mill.) is known for its medici¬ 
nal properties. While working out the details of its 
meiosis, E-type bridges have been recorded in a 
few pollen mo-ther cells (Fig. 1), The bridge is 
formed during anaphase-I and assumes the appear¬ 
ance of a capital E, hence the name E-type. 





Fig. 1 . Late anaphase showing formation of 
E-type bridge, x 1,650. 
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Occurrence of E-type bridges, a little knowfl I 
meiotic event, has been reported earlier!bin it - 
was Brandham'! who, for the first time, logically 
explained the formation of E-type bridges in the 
tribe Aloineae of Liliaceae. Bivalents involved in 
the formation of such bridges are heterocorpliic 
with regard to the relative lengths of the long and 
the short arms. A pericentric inversion followed 
by a paracentric inversion results in the formation of 
heteromorphic homologues. Single crossover involving 
a segment in the long arm of normal chromosome 
pairing, with its homologous segment situated in 
the short arm of the inverted homologue, results 
in the formation of an E-type bridge and a large 
acentric fragment in anaphase-I; the latter may get 
lost sooner or later. High incidence of such bridges 
suggests interspecilfi hybridity. 

Grateful thanks are extended to Prof. K. B. 
Deshpande for facilities, to Dr. P. E. Brandham, 
Royal Botanic Gardens, Kew, England, for con¬ 
firming chromosomal configurations, and to U.G.C. 
for ^ partly financing the scheme—‘Cytological 
Studies in the Tribe Aloineae’. 

Department of Botany, A. B. Sapre. 

Marathwada University, 

Aurangabad 431 002 , July 12 , 1976. 
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NEW CYTOPLASMIC MALE STERILE LINES 01 
SUNFLOWER 

Sunflower hybrids in comparison with the opei 
pollinated varieties were reported to exceed standar 
varieties by about 54% in seed yield^ and 34% in o 
content® in addition to being more ur iform wit 
regard to maturity, plant height and vigour. Cons* 
quently a number of hybrids using self-incompatib 
lity and male-sterility were produced and are in cull 
vation in France, Rumania, U.S.A. and Canada^’^* 
As self-incompatibility in sunflower is not complet 
in the production of hybrid using this mechanisi 
selfed seeds upto 35% have been recorded in S 3 -: 
inbred lines used as female parents’^. Thus the fi 
use of heterosis cannot be made. On the other han 
due to inbreeding, the production of highly se 
incompatible lines and their maintenance would 
difficult. The genetic male sterility due to a recessi 
gene linked with green colouring in seedlings requi: 
seeding at high rates and increased cost of labour i 
the removal of anthocyanic male fertile plants, 
was also found that genetic male sterility could 
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Table 1 


Agronomic characters of male sterile lines of sunflower (Rabi 1974-75) 


Male sterile lines 





Characters 





Days to 

75 % 

nowerii'g 

Days to 

75 % 

maturity 

Plant 

height 

(cm) 

Head 
dia meter 
(cm) 

Seed 

filling 

(%) 

Yield/ 

plant 

(g) 

Husk 

(%) 

Oil 

(%) 

Pcms-1 

106 

134 

161 

14 

78 

40 

27 

41 

P cms-2 

98 

126 

134 

14 

41 

38 

28 

40 

Pcms-3 

96 

130 

137 

13 

86 

41 

31 

43 

Pcms-4 

96 

330 

146 

14 

70 

41 . 

28 

41 

P cms--5 

113 

149 

135 

13 

85 

45 

30 

45 


altered by the presence of modifier genes and the linkage 
was not complete®, thereby necessitating roguing in 
both male and female rows. Finally the discovery 
of cytoplasmic male sterility in Helianthus petiolaris 
by Leclercq® provided most economic and eiBSicient 
source of hybrid seed production in sunflower and using 
this material hybrids have been developed in France, 
Rumania and 

Twenty-two male sterile plants were observed in 
“1970 R Composite” obtained from Dr. M. L. 
Kinman of U.S.D.A., College Station, Texas, in 
1972, Paired crosses with male fertile plants prcduced 
progenies with varying degrees of pollen fertility 
restoration. Male sterile plants from Fi progenies 
were crossed with 79 accessions. As the occurrence 
of pollen fertility restorer genes is reported to be 
quite common in sunflower, only 5 varieties, viz., 
C.P.I. 14990 (Australia), Ireqiekos (Hungary), 
Commander (Canada), Armavirskiij 3497 and Smer.a 
(U.S.S.R.) which did not restore any pollen fertility 
could be detected. Through 4 successive back crosses, 
5 male sterile lines were developed whose agronomic 
characters are given in Table I. 

More than 600 S 8 -S 4 inbreds have been crossed 
with the above male sterile lines. As varying degrees 
of pollen fertility restorations were observed in crosses 
with accessions from which the above inbred lines 
were developed, it is expected that a large number of 
hybrids with at least partial fertility restoration will be 
obtained. The hybrids with only 25% pollen fertility 
restoration could be cultivated commercially. More¬ 
over, complete restorers and non-restorers with high 
selfing are also expected which will be of immense 
value in hybrid sunflower production. 

Authors are grateful to Dr. Maharaj Singh, Director, 
Experimental Station, for constant encouragement and 
facilities. 
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OBSERVATIONS ON ASEXUAL REPRODUCTION 
IN TETRAEDRON kCtZ. 

As known so far, asexual reprodiictitn in Tetra- 
edrofi Kiitz. takes place by the formation of several 
autospores by successive divisions of the cell con- 
tents-’'^, although zoospore formation has been, report¬ 
ed in T. hitridens'^. The pyrenoid does not 
divide but is transferred to one of the daughter 
masses and ultimately degenerates : each autospore 
developing its own pyrenoid in due course-’^. 

During oibservations on Tetraedron minimum 
(A. Braun) Hansgirgi^ var. scrobiculatum (Lager- 
heim) De TonH, the authors observed variant stages 
of asexual reproduction. 

In the present material collected from a tank in 
Lucknow University campus, it was observed that 
generally, only a single autospore was formed in 
each cell, although rarely, 2-4 autospores were also 
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noticed. The cytoplasm of the parent cell contracts 
and develops a wall assuming identical features as 
the mother cell, before it is liberated by the rapture 
of the mother cell wall along the two deeply con¬ 
cave sides (Fig. 1). The pyrenoid in such cases 



iri 


Figs. l-l. Tetraedron minimum var. scrobi- 
culatum. Fig. 1. Showing single autospore forma¬ 
tion and its liberation along two deeply concave 
sides, (x 2,500). Fig. 2. Formation of a single 
aplanospore and rupture of the parent cell wall, 
(X 2,000). 

persists and never degenerates and is observable 
throughout the development of the autospore up to 
its maturity. In cases where the contents divide 
into 2-4, some daughter protoplasts mature into’ 
autospores while 1, 2 and 3 or them gradually 
degenerate. 

Sometimes, spores with a very thin outer mem¬ 
brane and devoid of flagella, (aplanospores) are 
formed singly (Fig. 2) or 2, 4 or 8 within parent 
cells. They are liberated in the same maimer as 
autospores and attain the normal thick wall gradually 
outside the parent cell. Formation of single auto¬ 
spore and aplanospores and the persistence of the 
pyrenoid from parent cell to the daughter cell are 
features hitherto unrecorded for the genus 
Tetraedron^, 


The present material slightly differs from Tethh 
edron minimum var. scrobiculatum in possessing 
a prominent papilla at each angle and a minutely 
wavy cell wall. 

Two of us (Y.S. & R.K.M.) thank C.S.LR. auti 
U.G.C., respectively for financial assistance during 
the tenure of the present work. 
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A NEW FRUIT ROT OF PSIDIUM GUAJAVA 

During a survey of the local fruit market, a hithert] 
unrecorded, severe, soft rot disease of guava 
dium guajava) fruiit was observed. The infecl.’ij 
portion becomes macerated, soft, pulpy, water soakcJ. 
light brown in colour (Fig. 1). The compld’ 
internal rotting in 8-10 days was evident O" 
cutting open the infected fruit 



Fig. 1. Symptoms of G. roseum on Guava: 1 
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The’ causal organisms was isolated from diseased 
. fruit of guava andi identified as Gliocladium roseum 
Bainier. The fungus grew well on potato dextrose 
agar and host pulp agar media. Some healthy 
fruits of guava were inoculated/ with the fungus 
by inoculum disc after pricking the fruit surface 
^?tnd also by spraying. After seven days, the fruits, 
pricked showed disease symptoms. From the 
inoculated fruit the same fungus was rc-isolated. 

The authors are grateful tO' Prof. S. B. Saksena, 
Head, Department of Botany, for providing facili¬ 
ties and also to the C.S.T.R., for the award of 
Junior Research Fellowship tO' senior author. 

Department of Botany, D. P. C. Ra.o. 

University of Saugar, S. C. Agrawal. 

Sagar 470 003 (M.P.), 

/fngf/.s-r 30, 1976. 


PAECILOMYCES FARINOSUS (DICKSON ex 
FRIES) BROWN AND SMITH A NEW FLFNGAL 
PARASITE OF THE MANGO LEAF WEBBER, 
ORTHAGA EXVINACEA H. 

During February-March 1976, several larvae of 
the mango leaf Webber, Ortha^a exvinacea 
(Noctuidae : Lepidoptera) killed by PaccUomyces 
farinosus (Deiiteromycetes : Moniliaceae) were 
collected from the Agricultural College Farm, 
Vellayani, Kerala. In, India P. farinosus has been 
reported on the whitefly, Bemisia talmcP. There 
is no previous record of its occurrence on 
O, exvinacea. 

o 


0 

0 0 
0 
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Fig. 1. Paecilomyces farinosus. 

The fungal colony, on potato-dextrose-agar medium 
has a tougli matted basal felt and a loose hairy 
hj^phal growth. • The phialides (Fig. 1) are in whorls 


Lipto 7 and are roughly flask shaped. The conidia 
are hyaline, broadly elliptical and are found in short 
chains. The larvae inoculated by topical application 
of spores, exhibited loss of appetite, general sluggish¬ 
ness and decreased irritability within 48 hours. 
Towards the later stages, diseased larvae appeared 
lighter in. colour than the healthy ones. Death 
occurred in 3 to 4 days. Under moist conditions 
whitish external growth of the fungus appeared! 
24 hours after death. The fungus was found to be 
highly pathogenic causing over 95 per cent mortality 
in the inoculated larvae. 

College of Agriculture, P. A. Rajan Asari. 
Vellayani 695 522, S. Balakrishnan . 

Kerala, July 20, 1976. . Abraham Jacob. 

C. K. Phbthambaran. 
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514. 


OBSERVATIONS ON THE POLLEN GRAINS OF 
GYROCARPUS AMERJCANUS JACQ. 
Gyrocorpus (Hemandiaceae ; Cronquist)2 is a tro¬ 
pical genus represented in India by the speciesi 
G. aniericanus Jacq. characterised by polygamous 
inflorescence, with numerous male, and a few female 
and bisexual flowers. The family has been variously 
treated by dilferent taxonomistsk Pax® and also 
Cronquist- placedi the family under Magnoliales., 
while Hutchinson^ placed it in Laurales, which are 
currently considered to constitute the primitive 
Magnolian angiosperms. 

In Gyrocarpiis jacqiilni (G. americanus .Tacq.) 
from Australia, Erdtman't observed non aperturate 
and spinulate pollen grains, with an. average dia¬ 
meter of 45 M. Walker^^ made a mention of the 
pollen morphology of the family. Hardly any 
information is available on the different aspects of 
the biology of the taxa, of Hemandiaceae as a whole. 

The material for the present study was collected 
from the deep forest at ‘‘MEKE DHATU” near 
Kanakapiira (Bangalore District) of Karnataka 
State, India, during February 1976. The material 
was preserved in glacial acetic acid and pollen 
preparations were made by the alcohol method of 
Nair'^ in, which, the protoplasm is not dissolved as 
compared with the acetolysis method. 

The pollen, grains are inaperturate and spinulate 
(very small), and are provided with very thin exine 
and sparse spinules on the exine surface (Fig. 1). 
The most notable feature' in the present material 
is the large range of size variations from 30-64 g 
(size classes: 30^ zz 4*4%, 34/^ = 14-8%, 

40m = 14-4%, 45m =19%, 49m = 13%, 53m = 
8%, 56m = 6*6%, 60m =3-2%, 64m ± 2%), 
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based on measurements of a total number of 258 
pollen grains (Fig. 2). 



Fig. 1. Palynogram of G. americanus Jacq. 
showing the inaperturate and spinulate charac¬ 
teristics, X 400. 



POLi£N SIZE (/i) 

Fig. 2 . Graph showing frequency of pollen size 
class in G. americanus Jacq. 

The inaperturate pollen is indicative of the 
affinity of Gyrocarpus (Cyrocarpoideae) with 
Lauraceae. Erdtman^ indicated that the pollen 
grains in Gyrocarpoideae are more or less similar 
to those in Lauraceae whereas the grains in Herxi- 
andioideae are slightly similar to those in Peumus 
(Monimiaceae). Guillaumin (Erdtmian'^) and' 
Takhtajan.! raised the Gyrocarpoideae of Engler 
and Prantl to the level of a family, Gyrocarpaceae. 
The palynologicaJ findings of Erdtman^ and 
Walker^ favour the separation of these two sub¬ 
families. However, a final solution to this 
■problem may be provided by embryological and 
other data of which hardly any knowledge is 
available^. 

The large range of size variations and the sparse 
distribution of spines are unique in the present 
material as compared with the observations made 
by Erdtman^ in G. jacquini. Such -variations in 
size and' other morphological characters of pollen 
are considered to be an evidence of mutational 
changes in plants and therefore it may be presumed 
that the individual from which the present material 
has been procured (or the whole colony of them) 


constitute a bioform. The material having beea! 
colleated from the deep forest, there is hardly 
possibility of any biotic factor involved in inducinS 
the genetic change. Therefore, it is possible that 
some unknown ecological or geographical factor, 
have caused the change as reflected in pollen mor¬ 
phology. 

The Magnoliidae of Cronquiist, as a whole arc. 
characterized by the trimorphous apertuial condi¬ 
tion, there being trichptomiololpalte, monocolpatc 
and inaperturate grains (Nair)'r. in the scheme 
of pollen evolution, it has been generally considered 
that inaperturate condion is a speciallized feature, 
alfthough WalkerO and Muller^ considered it to 
a sign of a primitiveness as far as angiosperms ore 
concerned. However, the flower structure of tlic 
Lauralas may be deemed to suggest hi^er evolu¬ 
tion within the Magnoliidae (of Cronquist)- 
because of their apetalous condition. The modern 
thinking on angiosperm phylogeny is that the pela- 
loid form like that of Magnolia is more primitive 
and the apetalous ones advanced. 

Thanks are extended to Dr. P. K. K. Nair, Head, 
Polynoloigy Laboratory, National Botanic Garden^ 
Lucknow, for his valuable gulidance and advice; to 
Dr. T. N. Khoshoo, Director, National B^otanie 
Gardens, Lucknow, for encouragement and to 
C.S.IR. for providing Junior Fellowship tO' one o? 
the authors (C. R. K.). 
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ALTERNARIA MACROSPORA ZIMM. A NEW 
RECORD ON PASSION FRUIT (PASSfFLORA 
EDULIS SIMS.) FROM INDIA 

During December 1975 a leaf spot was observed to 
be severe on purple variety of passion fruit at 
Horticultural Experiment Staition, Chethalli. The 
disease symptoms were observed on the leaves 
and branches (Fig. 1). The disease appears 
on the leaves as small dark brown con¬ 
centric spots which later enlarge and become 
irregular. In the later stages of the disease, yellow¬ 
ing of the leaves was also observed which resulted 
in prernalnrc drop. The disease symptoms on the 
branches are characterized by the production of 
dark brown lesions which result into the girdling 
effect and eventually death of the branches. 



Fig. 1. Symptoms of A. macrospora on passion 
fruit, a. Leaf ; b. Branch. 

The leaf spots and lesions on branches resulted in 
isolation of A. macrospora. The pathogenicity of the 
funguis wsa confirmed by spraying conidial suspen¬ 
sion on two month old seedlings of purple passion 
fruit. The inoculated .seedlings were kept in mois¬ 
ture chamber for 48 hours. Small flecks appeared 
on the fourth day. The larger dark brown lesions 
developed in 10 days and caused yellowing and 
defoliation of inoculated leaves in about two weeks. 
The branches( were inoculated be syringe method, 
using the conidial suspension. The characteristic 
lesion developed in 10-15 days resulting in girdling 
and finally death of the branches. Reisolation from 
the artificially inoculated plants yielded A. macro- 
spora. 

A similar disease of passion fruit called ^brov/n 
spot’ has earlier been reported from Australiat and 
New Zealand^ and caused by Ahernana passiftorae 
Simmonds. The disease caused by A. macrospora^ 
on passion fruit reported in this communication is 
the first report from India. The culture has been 
deposited in the Commonwealth Mycological Insti¬ 
tute, Kew, as TMT 196477. 


The authors are grateful to Dr. G. S. Randhawa, 
Director, Indian Institute of Horticultural Research, 
Bangalore, for providing necessary facilities. 
Thanks are also due to Dr. Anthony Johnston, 
Director, and Dr. M. B. Ellis, of the Common¬ 
wealth, Mycological Institute, Kew, Surrey, England, 
for confirming the identity of the fungus. 
Horticultural Experiment Station, Basant Ram. 

Chethalli 571248, R. Naidu. 

Coorg, Karnataka, H. P. Singh. 

August 10, 1976. 
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IN VITRO FLOWERING OF SHORT APICES OF 

BOUGAINVILLEA x BUTTIANA CV. ‘LOUISE 
WATHEN’ 

In contrast to several reports of shoot apices grow¬ 
ing in vitro as single vegetative shoots or proliferat¬ 
ing into several shoots or callusing and giving rise 
to vegetative organs/plantlets^, there are only a few 
instances of their flowering, viz., Cuscuta^'^*, 
Perilla^^'^, Pharbitis and Chrysanthemum^ and 
Chenopodium^'^. The shoot apex culture has been 
recommended^’io^ for better analysis of the bio¬ 
chemical nature of flower initiating/inhibiting sub¬ 
stances, which is not yet fully understood. In the 
present communication are reported some preliminary 
results on in vitro flow^ering of shoot apices of 
Bougainvillea X Buttiana cv. ‘Louise Wathen’. 
Experimental 

About 2 cm long shoot tips were taken from 
non-induced (vegetative) plants of B. X Buttiana cv. 
‘Louise Wathen’, sterilized by treating with 0*193 
HgCU solution for 10-15 min. and thorou^ly 
wjashed with sterile distilled water. From such 
surface-sterilized shoots, explants of about 2 mm 
long apices were excised and cultured in Murashige* 
and Skoog’s^i nutrient agar medium supplemented, 
with 0*8 mg/1 kinetin and 0*5 mg/1 TAA. The 
medium was adjusted to pH 5*8 and sterilized 
by autoclaving at 1*08 kg/cm- for 15 min. The. 
cultures were incubated under 3000 lux fluorescent 
light for 15 hr. daily and at a regulated tempera¬ 
ture of 27° ± 1° C. 

The explants grew to rooted leafy shoots, which 
were maintained in aseptic culture by repeated 
subculture of their 2 cm long apices at 30-day- 
intervals. After an incubation of 18 months, 20% 
of the cultures showed differentiation of bunches of 
flowers having good sized bracts of apricotorange 
orange colour similar to that found in nature (Fig. 1). 
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However, the shoots resulting from the cultures of 
nodal stem segments of the flowered shoots, 
produced flowers after only 2 months' incubation. 
The difference in time taken to flower by the two 
types of explants is noteworthy. Although it is 
not possible to give an exact explanation to this 
fact, it appears that some metabolic changes took 
place in the tissue of shoot during subcultures, and 
the initial period of 18 months might have been 
necessary for the accumulation of some flower 
inducing substance/substances to threshold level. 



Fig. 1. An in vitro flowering, shoot of B, X 
Buttkma cv.‘Louise Wathen’. x 0*6 approx. 

The presence of such substance/substances in the 
subsequent explants taken from, the in vitro flowered 
shoots facilitated flowering, hence the resulting 
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shoots flowered in just 2 months. Such assump* | 
tions find support from the work reported | 
by Chauard and Aghion^- on tobacco, where ' 
explants of stem taken from a young plant or from 
the basal region of the flower bearing plant aud 
cultured in vitro formed vegetative buds, but 
those excised from inflorescence stalk formed - 
flower buds. Proximity of the explant to the j 
inflorescence decided the ratio of flower buds to 
vegetative buds. Thus, they contemplated the 
existence of a gradient of some “floriginic factor” 
in a decreasing order from apex tO' base in a 
flowering tobacco plant. j 

We thank Dr. T. N. Khoshoo’, Director, National 
Botanic Gardens, Lucknow, for the facilities. 

Tissue Culture Laboratory, H. C. Chaturvedi, 

National Botanic Gardens, R. N. Prasad. 

Lucknow, 

September 13, 1976. 
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SHORT SCIENTIFIC NOTES 


On a Smooth Hammerhead Shark, Sphyrna zygaena 
(Linnaeus, 1758) New to Indian Waters 
A mature female smooth hammerhead shark, 
Sphyrna zygaena (Linnaeus), 214 cm TL (Table I)» 
was collected on 6-10-1975 from the hock and line 
fishing operated from the mechanised vessels off Porto 
Novo at a depth of 80-90 meters. Since hammerheads 
are identified from the shape of head and teeth struc¬ 
tures only, the head has been preserved in the museum 
of the Marine Research Laboratory of Annamalai 
University, Porto Novo. No previous record of 
this species in Indian waters is available and so the 
present observation is of interest. 


Range. — S. zygaena hDS been observed only in cook 
waters of northern and southern Hemispheres (Gilbert 
Map 2) being reported to occur in the U.S., Europ' 
Japan and Red Sea in the northern hemisphere an 
South America, South Africa, Australia and Ne 
•Zealand in the southern Hemisphere. The prese 
observation extends its distributional record to Indi; 
waters. 

Remarks: No previous record of Sphyrna zygae 
has been made in Indian waters so far. I>ay^ describ 
Cestracion zygaena hova the Malabar coast which 1 
later named as a junior synonym of Zygaena malle 
Fowler^ and Misra^ sy lonymised Z. malleus im( 
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Table I 


Morphometric characters of a 
expressed as per 

female Sphyrna zygaena 
cent of. TL 

Head width 

26-3 

Snout to 1st gill slit 

16*8 

pectoral 

19*9 

pelvic 

46*5 

Eye diameter 

1*5 

Between dorsal bases 

28*3 

narcs 

20-9 

Mouth width 

7*4 

1st dorsal base 

9*2 

height 

12*9 

2nd dorsal base 

3*1 

height 

1*9 

Anal base 

4*5 

heigh t 

2*2 

Pectoral base 

6*2 

length 

16*8 

Caudal upper lobe 

26*8 

"2, lower lobe 

14*2 


S. zygae/ia but Day’s 7. malleus clearly shows the 
median indcnlation on the anterior margin of head 
which is characteristically absent in S.zygaena. 

The distribution of this species was reported to be 
continuous during pleistocene glacial periods when 
equatorial waters were cooler than at present bu 
when the glaciers withdrew and the t ropicaJ seas became 
warmer, this species was supposed to be confined to 
the cooler waters {vide Gilbert). Jt is interesting 
that this species was landed in October during the 
north-east monsoon time when the sea water is gene¬ 
rally cooler. 

BWe thanJk Dr. A. J. Bass of National Museum, 
Wellington, New Zealand, and Dr. P. K. Talwar of the 
Zoological Survey of India, Calcutta, for their help 
and the University Grants Commission for financial 
support. 

Centre of Advanced Study P. Devadoss. 

in Marine Biology, R. Natarajan. 

Annamalai University,* 

Parangipettai 608 502, 

November 11, 1976. 
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Wet Rot Disease of Banana from Varanasi 

A large number of Banana fruits were rendered 
unpalatable due to wet rot infection. The epicarp of 
the infected fruits turned sticky, wet and dark brown 
in colour whereas the endocarp, the edible portion, 
became reddish green on account of mycelial growth 
and fruiting structures. 

The organism was isolated on PDA from the diseased 
fruits. The microscopic characters of the pathogen 
from a ten-day old culture confirmed that the patho¬ 
genicity was due to fungus. Based on morphological 
characters the present fungus was identified as Botrytis 
^inerea Pers. 

The fungus is omnivorous and is capable of attacking 
numerous plants^. This is the first report of the 
pathogen causing wet rot disease in banana fruits. 

One of us (GPS) is grateful to Dr. B. N. Srivastava, 
the then Principal of Govt. Degree College, Jakhini, 
Varanasi, for providing laboratory facilities and the 
constan t enceuragemen t. 

Governmejit Degree College, G. P. Singh. 

Jakhini, Varanasi 

and ( 

Department of Mycology and K. B. Khare. 

Plant Pathology, 

Banaras Hindu University, 

Varanasi 221 005, 

December 3, 1976. 

1. Subramanian, C. V., Hyphoniyceies, 1971, p. 406. 

A New Bulb Rot of Allium cepa 

During the survey of local vegetable maikel, a hither¬ 
to unrecorded, severe, soft rot disease of Onion 
{Allium cepa L.) bulb was observed. The infected 
portion becomes macerated, soft with shrinkage 
and pale white in colour. The complete internal 
rotting was evident in 7-10 days. 

The causal organism was isolated from the diseased 
bulb and identified as Fusarium solani (Mart.) Appel 
and Wr. The fungus grew well on potato dextrose 
agar and host pulp agar media. Healthy sterilised 
onion bulbs were inoculated with the fungus by an 
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iaocLilum disc after pricking the bulb surface and 
also by spraying with inoculum. After 8 days the 
fruits showed disease symptoms. From the inocu¬ 
lated bulb the same fungus was re-isolated. 

The authors are grateful to Prof. S. B. Saksena, 
Head, Department of Botany, University of Saugar, 
for providing facilities and also to C.S.I.R. for the 
award of Junior Research Fellowship to senior author* 
Department of Botany, D. P, C. Rao. 

University of Saugar, S. C. Agrawal. 

Sagar 470 003 (M.P.), 

November 22, 1976. 


Phytopathogenic Fungi of Meerut : Some New Records 
for India 

During the collections of phytopathogenic fungi 
from Meerut (India), the following new host records 
were established, the specimens of which have beea 
deposited with Commonwealth Mycological Institute, 
Kew, England: 

1. Gercospom thimbergiana Yen. 

On living leaves of Thiinbergia grandifiora (Acantha- 
ceae), from Mall Road, Meerut, October 1975, IMI 
199399, The present report is a new record for India, 

2. Uromyces setariae-italicae Yosh. 

On living leaves of Panicum trypkeron (Graminae) ^ 
from Meerut University Farms, January 1976, IMl 
203304. Earlier it has been reported on a number 
of Setaria spp. Sydow and Butler^. However the present 
report is a new host record for India. 

3. Uromyces eragrostidis Tracy. 

On living leaves of Eleiisine indica (Graminae), from 
Medical College Campus, Meerut, September 1975, 
IMl 203305. It has been reported earlier on the 
leaves of Eragrostis cynosiiroides Sydow and Butlei^ 
but the present report is a new host record for India. 

The authors are grateful to Drs. Mulder and Mordue 
of C.M.r., Kew, England, for identification. 
Department of Botany, P. K, Dublish. 

Meerut College, Meerut (India). P. N. Singh. 
September 30, 1976. 

1. Sydow, H. and Butler, E. J., Ann. MycoL, 1906, 

4, 424. 

2. and —, Ibid,, 1907, 5, 488. 


Facultative Parthenogenesis in Cyphoderus javaitus 

(Collembola: Insecta) 

The information available on parthenogenesis in 
Collembola has been reviewed briefly by Marshall 
and Kevan^, Christiansen- and Snider and Butcher^. 
About six species are known to reproduce obligatorily 
or faculcatively by parthenogenesis. They belong to 
the families Hypogastruridae, Onychiuridae and Isoto- 
midae. The present report is apparenity the first 


clear instance of parthenogeneisis in the family 
Entomobryidae. 

Cyphoderus javaniis was successfully cultured in llic 
laboratory on yeast. Sexes in this species are identicyl 
in appearance and sexing based on exiej rai inorpho 
logy is difficult. Indivuduals reared in pairs laid 
eggs. In some cases when one of the individuals died 
and the other happened to be a female, the lattei* : 
reared alone, laid eggs uninhibited. One such female : 
lived for about 100 days after the death of its male ^ 
and laid as many as 91 eggs. Another female lived 
for 25 days after the death of its mate and laid 42 eggs 
during this period. This observation suggested the 
existence of parthenogenesis in C. javanus. Five 
eggs laid by a single female were, therefore, reared in 
isolation in new culture chambers. The individuals 
hatching out from these eggs reached maturity and 
two of them laid eggs. One female laid 39 eggs in 
five batches and the second one laid 6 eggs in one 
batch. The clutch size was 6-7 eggs. The eggs were 
transferred to separate culture chambers. The indi¬ 
viduals emerging from the eggs were kept for about 
a month but none of them laid eggs. Presumably all 
of them were males. It may be possible that in the 
first set of experiments, the eggs laid were fertilized 
as spermatophores laid by the male before its death 
were available in the substratum. This possibility 
demanded further evidence for parthenogenesis in 
Cyphoderus which is provided by the isolation experi¬ 
ments. It appears that C. javaniis is capable of facul¬ 
tative parthenogenesis producing males. Apparently 
when parthenogenetic eggs are laid the clutch size is 
small being 6-7 compared to the condition when the 
eggs are laid after fertilization (pa 14 eggs in a clutcli)* 
We are thankful to Professor K. M. Alexaiulei 
for facilities in the Department. 

Department of Zoology, N. C. Kurup. 

University of Kerala, N. R. PttABHOO. 

Kariavattom 695 581, 

November 24, 1976. 

1. Marshall, V. G. and Kevan, D. K. McE., Camhi. 

Ent., 1962, 94, 575. 

2. Christiansen, K., Ann. Rev. EntomoL, 1964, 9, 147. 

3. Snider, R. M. and Butcher, J. W., Great Lakes 

EntomoL, 1973, 6 (4), 97. 


Abnormal Mitosis, Scattered Metaphase and Polyploidy 

Induced by Chlorflurenol in Vicia faba 

2-Chloro-9-carboxylic acid, commonly known as 
Chlorflurenol (ISO) is the most active morphactin 
tested so far. Despite their high morphogenetic 
potency^ morphactins have been left untouched from 
cytological standpoint. The present study concerns 
with effect of chlorflurenol on the mitotic cell divi¬ 
sion. 



Vol. 4(h No, 5 I 
March 5, 1977 J 


Reviews and Notices of Books 


169 


Table I 


Frequency of cells in different stages {in per cent) of the total dividing cells 


Duration 
of treatment 

Mitotic 

index 

Pro- 

phase 

Scattered 

metaphase 

Meta¬ 

phase 

plate 

Ana¬ 

phase 

Telo¬ 

phase/ 

binu¬ 

cleate 

Tetra- Unequal 
ploid separa¬ 
tion/ 
laggards 

Multi¬ 

polar 

mito¬ 

sis 

Soma¬ 

tic 

reduc¬ 

tion 

Chromo 

some 

clum¬ 

ping 

1 hour 

6*4 

39 

13-8 

11-7 

4-7 

9*3 

17 

1*0 

3 

0*5 

.. 

2 hours 

4 

56 

13-4 

2*7 

1*4 

7 

11-9 

1*8 

2-2 

1*4 

2-2 

3 hours 

1-5 

47 

18 

2 

2 

4 

4 

1-0 

•• 

•• 

22 


Germinating seeds of Vicki faba with the roots of 
about one cm in length were immersed in aqueous 
solution (0-05%) of chlorflurenol 7301 (Celamerck, 
6507 Ingelheim, Germany) at 25 ± for 1, 2 and 
3 hours durations separately. Treated seeds were 
thoroughly washed and allowed to grow half dipped in 
water. After three hours’ recovery period in each case, 
the roots were fixed in Carnoy’s solution. Root 
tips were feulgen squashed for cytological observations. 
In all cases, the count determinations were based on 
approximately 500 dividing cells. 

Chlorflurenol inhibits mitosis and arrests the 
dividing cells at metaphase causing scattering of meta. 
phase chromosomes. However, it allows a certain 
percentage of cells to proceed further like colchicines 
resulting in tetraploidy and binucleate cells followed 
by failure of cytokinesis. Of the various abnormalities 
induced by the treatment involves unequal anaphase 
separation, lagging chromosomes, multipolar mitosis^ 
somatic reduction, chromosome clumping, etc. The 
cells sho wing anaphase separation of chromosomes with, 
out kinetochore separation and bipartitioning into 
chromatids {i.e.y somatic reduction^), suggest that 


chlorflurenol interferes with glycolytic enzymes and 
thus inhibits the cleavage of kinetochore, similar to 
the glycolytic inhibitors iodoacetic acid, iodo- 

acetamide)^. Preliminary studies using other plants 
^.g., Allium cepa^ Hordeimi vidgare show that chlor¬ 
flurenol may be used as a pretreating agent in chromo¬ 
some work. Results are documented in Table I. 
Department of Botany, U. C. Lavama,* 

Hindu College, Moradabad 244 001, 

August 10, 1976. 

* Cytogenetics Laboratory, Botany Department, 
University of Calcutta, 35, Ballygunge Circular Road, 
Calcutta-700 019. 

1. Sankhla, N., Bohra, S. P., Vyas, S. P. and Sankhla. 

D., In H. Y. Mohan Ram, J. J. Shah and C. K, 
Shah, (eds.), Form, Structure and Function in 
Plants, Sarita Prakashan, Meerut, 1975, p. 255. 

2. Sharma, A. K. and Ghosh, S., Ada BioK Acaa. 

Sci. Hung., 1969, 20, 11. 

3. — and Sharma, A., Chromosome Techniques: 

Theory and Practice, Butterworth, London, 
1972. 

4. Wilson, G. B. and Morrison, J. H., The Nucleus, 

' 1958, 3, 45. 


REVIEWS AND NOTICES OF BOOKS 


Annual Review of Astronomy and Astrophysics, Vol, 
14. (Edited by Geolfrey R. Burbidge, David 
Layzer and John G. Philips. (Annual Reviews, Inc., 
4139 El Camino Way, Palo Alto, California 94306, 
USA), 1976. Pp. 500. Price: U.S.A. $ 17.00, 
Elsewhere: $ 17.50). 

In these days of rapid growth in various branches of 
theoretical and observational astronomy, there is 
every need for comprehensive review articles to keep 
the knowledge of the practising astronomer up-to- 
’ date. The series of Annual Review of Astronomy and 


Astrophysics are filling such a need admirably since 
their inception and the present volume is no exception. 

The fourteenth volume contains 17 articles covering 
a wide spectrum. Two articles deal with instrumenta¬ 
tion ~ Echelle spectrosoepy with emphasis on its 
astronomical applications and the young and rapidly 
growing field of Radio Astrometry, which has 
applications in Geodesy besides dynamical astronomy. 
Three articles are concerned with solar system studies 
—Chemical composition of solar primitive material, 
physical processes in comets, and orbital resonances 
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of satellites. Four more are devoted to stars — 
stellar opacity, the structure of cataclysmic variables 
and nonradial oscillations. 

The interstellar medium is dealt with in two articles, 
one on magnetic fields, and the other on hydrogen 
line studies. There are two articles on other aspects 
of the galaxy — one on its chemical evolution and 
the other on galactic soft x-ray sources. 

The last five articles cover the fields of extragalactic 
sources and cosmology. They deal with line emission 
from quasi-stellar sources, radio emission from 
spiral galaxies and extended extragalactic radio 
sources, radio and optical properties of BL Lacertae 
objects and observational tests of antimatter 
cosmologies. 

Like most of the preceding volumes in this series, 
the present one is a must for any library catering to 
astronomers or astrophysicists. 

Ch. V. Sastry. 


A Text Book of Geology. By S. K. Chadda. (Kapoor 

Brothers, Jammu-Srinagar, Kashmir), 1976. Pp. viii 

+ 300. Price: Rs. 15*00. 

The book is a welcome addition to a few books on 
Geology written recently by Indian authors. The 
book has 28 chapters co\ering probably the syllabus 
of degree colleges in Jammu-Sr inagar area. The 
titles of some chapters do not sound well (Ex. 
Water working under the ground). There is a 
chapter on soils in general and on the soils of India, 
though brief in coverage. Some chapters have the 

heading, “Study of.There is no consistency 

in giving proper titles to the various chapters.s. 
Chapter dealing with ‘ Stratigraphy’ covers ‘ geological 
record of India ’ which is not complete as it ends with 
the Upper Gondwana System, This is one of the 
serious drawbacks of the book. An index at the end 
has contributed something to the value of the book. 
At the end of each chapter is given a set of ‘typical 
questions ’ to probably justify the book being a ‘ text 
book’. The material or quantum of information 
given to serve the interests of those studying Civil 
Engineering and Technology is not sufficient. The 
author’s attempt to give some illustrations from the 
Indian region is laudable, though mainly all of them 
are poor in quality and many more illustrations could 
have been selected from the Indian region to replace 
those from other countries. The book has a clear 


imprint of “notes book” with plenty of awkwau 
expressions. A language expert would have been ( 
great use to improve the language of this book. Th 
price of the book is quite reasonable. The bool 
would become more useful if improvemeni- 
are attempted in the next edition. 

S. Sambe GowdC 


Selected Topics in Environmental Biology. Editors: t 
Bhatia,G. S. Cbinna and Baldev Singh. (PublishcdrJ 
Interprint Publications, New Delhi), 1975. Pp. i.i 
+ xiy. Price: Rs. 300. 

In the recent years, there has been inteiisificatioih ■ 
activities in many countries on the studies relatiiis: ; 
interactions between man and his environment. Tr, 
is due not only to the urge to prevent human sulltm 
and disease and to maximise human output, but ali 
to expand the limits of habitable regions neccssiiat-; 
by the pressure of rapidly increasing population. 

Environmental biology has been rightly consivliit, 
to be of sufficient interest for a discussion by the M 
national Congress of Physiological Sciences. 

The present volume is based on the Symposia 
papers presented at the XXYI International 
of Physiological Sciences held at New Delhi, Octob 
20-26, 1974. The papers presented in the voliit 
demonstrate world wide interest and effort in rc.W!; 
related to enviroimental biology and the wide 
in our knowledge of the subject. 

Symposia were arranged on the subjects cl I'.; 
altitude physiology, underwater physiology, vW 
logical effects of cold, physiological effects ol heal.! 
physical and physiological effects of accelerations. 1 
other topics discussed have been classified and presui 
under the following sections: Thermoregulation, C 
stress, Heat stress, Hypothermia and Thermal inji 
Adoptation to stress and physical work, Prolun 
exposure and short term exposure to hypoxia, Piiii 
nary oedema, Constitution and body funcliuii 
different ethnic groups, Speed acceleration and gi:i' 
Environmental pollution. Noise, Hyperbaric 
Emotional stress and Cyclic variations in bod>’ I 
tions. 

This volume is certainly a valuable refet'cncc I 
for those concerned with the quality of environ) 
and the effect of stress on human health, 

M. { 


6270/76, Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-560006 
and Printed at The Bangalore Press, Bangalore-560018. 




A TEST FOR THE USE OF TWO FOLD TORSIONAL POTENTIAL FOR F ROTATION— 
‘ UNPERTURBED DIMENSIONS OF POLYPEPTIDES ’ 

A. R. SRINIVASAN 

Department of Crystallography and Biophysics, University of Madras, Madras 600 025 

AND 

V. S. R. RAO 

Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560 012 


Decently, by apiilying classical energy methods 
to polypeptides, a number of interesting results 
have be^n reported^"^. The calculatedl values^ of 
are found to be sensitive to the input peptide geo¬ 
metry. These studies also showed no correlation 
between and the number of allowed conformatiers 
of the peptide unit suggesting that the steric factor 
a need not always provide information about the 
flexibility or freedom of rotation of chain units. In 
the classical potential energy approximation the energy 
of a system is divided i To several discrete contributions, 
such as Vander Waals energies, electrostatic inter¬ 
actions, torsional energy, hydrogen bond energy, etc. 
Though the form and nature of the functions used by 
different groups^~^ for computing non-bonded eiergy 
differ, to some extent but all of them predict same 
trends in the energy contours including urinima at 
about the same region. On the other hand, the form 
of potential functions that have been used by different 
workers for computing torsional energy differ drasti¬ 
cally. For the potential function associated with 
(C'—N——C') both the forms Vo (^)/2 (1 H- cos 
3^)-and To {(f))!! (1 — cos 3<5&) have been used. Values 
of 0'6 to 1’5 kcal.mole-^ have been used for Ko (^)* 
Similarly for the potential function associated with 
C® —C'—^N) the earlier investigators have 
used a form Ko («A)/2 (1 -h cos with low values 
ranging from 0-25 to 1 kcal.mole"^ for Vo (^). 
Recently from quantum chemical studies on model 
compounds Sasisekharan and co-workers’“ have 
suggested that the potential function associated with 
^ should be of tne form V (i/f) = Ko (jA)/2 (1 — cos l^i) 
but not Ko(W/2(l +cos3«/»). These authors sug¬ 
gested a value of 4 kcal. mole"'^ for Ko («/') from theo¬ 
retical studies, without any experimental confirmaticn. 
Infrared studies of amides made by Shimanouchi^^ 
also support the two fold torsional function for V (^). 
For the potential function associated with (j> (C '— 
K—C® —C'), these authors also suggested that there 
is no need for separately adding the K (^) term in 
empirical potential energy calculations since V (<f>) 
was found to be very smalT^ The implications of 
these changes in the form of intrinsic torsional func¬ 
tions have been discussed by Ramachandran^^, while 
dealing with the ordered polypeptide chains. In this 
paper, the authors have examined the relevance of 
Curr. Sci .—2 


the new form of intrinsic torsional potential functions 
on the unperturbed dimensions of polypeptides. 

Fixing of Atoms and Calculation of Potential Energy 

The averaged peptide parameters reported by Rama- 
chandran et al}^ have been used for calculatior.s on 
poly (L-alanine). The side groups were fixed by the 
method suggested by Ramachandian ar.d Sasisekhaian^ 
assuming C®—-H® and C®—bond lengths to be 
1-0 and 1*54 A respectively. The —CHg was treated 
as an united atom with higher Vander Waals radii. 

The conformational energy was computed using 
the expression, 

V s4.) = Ko {4>)l2 (1 + cos 3^,) + K„ #)/2 
X (1 - cos 

1c,l k,l 

( 1 ) 

Values of 0-1*5 kcal.mole"^ for Ko ((j>) and 1-4 kcal. 
mole”^ for KoWCin independent calculatiors) have 
been used. 6-exp non-bonded poteniiaJ functions^ 
with a set of recently modified constants^® for H • • -H 
and H'** X interactions were used to compute the 
non-bonded interaction energy [ E 0i)]- 

li ' 

These calculations also were repeated with the constants 
suggested by Flory and co-workerfor r.on-bonded 
potentials. Electrostatic energy i E ^) was com- 

tc, i 

puted using the expression, reported by Biart et oL'^ 
and the charges reported by Srinivasan ard Rao^. 
The characteristic ratios (C^) of an infinitely long 
chain were obtained by using the expression, 

C^ = [(E + (T))(E-{T))-i],, (2) 

where E is the identity matrix of order 3 ar.d (T) is 
the statistical-mechanical averaged matrix. The sub¬ 
script 22 denotes the (2, 2) element of the firal matrix. 
The averaged matrix (T) was evaluated as described 
by Srinivasan and Rao^. 

Results and Discussion 

Since Ramachandran etal}^ suggested a value of 
about 110° for ihe bond angle (r) at ron-glycyl 
a-carbon atom from crystal structure data, most of 
the calculations were carried out for this (r) angle and 
these results are presented in Table I, It is seen from 
the table that the magnitude of Vq (ijj) and Ko (<^) 
do affect the values sigrificantly. The value Cjt 
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Computed values for Poly (L-alanine) using a 
vo-fold function for V (ijj) with different Vq (tp) values 
(r = 110° ard T = 298° K has been used) 


Nature of 
functions used 


Cct values 


Fo('/') = (in kcal. .mole"^) 

12 3 4 

(N,Z) 

9*0 

9-3 

9-9 

10-3 

(N,TA) . 

7-9 

8*2 

8-6 

9*0 

(N,TB) 

7-0 

7*2 

7-5 

7-9 

(N,TC) 

6-4 

6-3 

6-6 

7-0 

(F.Z) 

‘ 16*9 

16-8 

19*6 

23*6 

(F.TC) 

. 12-0 

11-6 

12-3 

14-0 


N—^Non-bonded potential functions and constants 
given in Refs. 1 and 15. , 

F—Non-bonded potential functions and constants 
given in Ref. 7. 

Z-Vo(^) = 0 

TA—V (^) - 0'25 (1 + cos 3<j)) 

TB—0-5(1 +cos3<^) 

TC-0-75(l +cos3^). 

(10*3) obtained assuming Vq ((f>) = 0 and Vq («/») — 4 
kcal. mole*"^ (as suggested by Kolaskar et 
is slightly higher than the experimental value of 8-6 
± 0-5^®'“^®. On the other hand the value 8-6 obtained 
with Vq (^)=0*5 kcal.mole"^ and Vq{’P) = 3 
kcal. mole“^ in the expression agree well with the 
experimental data.. This suggests that the corrected 
barrier Vq («/<) is slightly lower than the 4 kcal. rhole'-^ 
suggested by Kolaskar etaP^, Similarly the value 
of Vq (^) == 0-5 kcal. mole~^ suggests that the intrinsic 
barrier about N—is small in agreement with the 
recent theoretical results of Kolaskar et al}^. Though 
these authors suggested a complete neglect of the 
V (^) term in the empirical potential energy calcula¬ 
tions, the present calculations suggest the retention of 
this term with a low intrinsic barrier. The values of 
Cji, obtained with the constants suggested by Brant 
et al? for the r on-bonded potentials, are very high 
compared to the experimental value^®“^® of 8*6. The 
large differences in the computed values arise mair ly 

due to differences in non-bonded potentials involving 
H-atom. Unlike Brant et aV Ramachandran^^ 
suggested softer potentials for H_H and H_X 
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interactions from the experimental observations in 
the solid state. In fact, the observed conformational 
parameters for the LL-bend were explaired^^ better 
with modified non-bonded potentials. The present 
study also supports the use of new form of potential 
function for F(i/f), i.e,, F(j//)= 1-5 (1—cos2</f) 
together with the softer potentials for H • • • H and 
H - * * X interactions for conformational energy studies 
on polypeptides. 
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MOSSBAUER S lUDY OF IHE IRON (ill) COMPLEXES OF PYROPHOSPHORIC ACID 

M. P. SINGH, W. U. MALIK and Y. P. SINGH 
• Chemical Laboratories, University of Roorkee, Roorkce (U.P.) 


Abstract 

The comple.vcs of iron (111) with pyrophosphate both in acidic and alkaline medium 
were isolated. Tneir chemical formulae were established using chemical analysis data.. The 
Mbssbauer spectra of the two complexes, />., H [Fe (HoPaOy)^ (H20)2h4H20 and Nag [Fc 
(p 207)2 (H20)].3H20 gave the same values of Isomer shift. This fact go to show that the 
electron density in both the complexes is roughly the same but the difference in quadrupolc 
splitting of the two type of complexes predicts that the symmetry around the ferric ion in case 
of complex formed in acidic medium is more distorted than in the alkaline medium. 


Introduction 

ITERATURE survey on metal pyrophos- 
phatesi^"^ would reveal that almost all the 
' investigations have been carried out with the pro- 

* ducts obtained by the reaction of sodium, pyro* 

phosphate with the metal salts. In view of the 
I’ fact that sodium pyrophosphate solution cannot 

exist in a stable form‘>"^<>, the results achieved by 
I such studies are likely to be less reliable. How- 

f ever, if studies on metal pyrophosphates are carried 

; out by using pyrophosphoric acid, more meaning- 

i ful data can be achieved. Also, no- Mossbauer 

i spectral studies either in the case of pyrophosphoric 

acid or sodium pyrophosphate complexes have been 
reported so far. In the present communication the 
v‘: Mossbauer study of the complexes of iron (III) 

with pyrophosphoric acid as well as with sodium 
•; pyrophosphate is presented. 

t Experimental 

^ Reagents and Solutions .—All the reagents 

employed were of A. R. quality. The pyrophospho- 
ric acid and sodium pyrophosphate used were of 
MERCK Products. All the solutions were made 
I in double distilled water. 

Preparation of the Complexes ,—Solutions of 
ferric nitrate and pyrophosphoric acid (Cone, 1-OM 
each) were mixed in the molar ratio of 1 : 2 and 
f allowed to stand for about 2 hours. The precipitate 
obtained was filtered, washed several times with 
water and then dried at 90° C. The complex of 
iron (III) with Na^P^O- was prepared similarly. 

|, The spectra of the two' type of complexes were 
I .. run by constant Acceleration Velocity Drive Mbss- 
bauer Spectrometer. 

Results and Discussion 
From the chemical analysis, the molecular formu- 
J lae of the two complexes were established to be 
I H[Fe(H.,P.,O.)o(H.,O).0.4H.,O. and Na-[Fe(P.,0-)., 
k (H.>0)o}.3k->0.' 


Mossbauer Study of H[Fe(H^P^,0^)o (HmO)o].4HoO. 
The observed values of Isomer shift and 
Quadrupole splitting (Fig. 1) are 0-433 mm/sec. 



FiU. 1. Mossbauer spectrum of H 2 [Fe(H 2 P 207)2 
(H2 0)2]-4H2 0. 

(w.r. to Fe) and. 0-671 mm/sec. respectively. Iron 
is bonded through Fe~0 bonding with its ligands 
and the symmetry formed by the surrounding ligands 
is octahedral with, a covalent bonding and iron 
exists in, Fe ( III) form. The values of I.S. and 
Q.S. observed supports the view that iron is in 
Fe(III) form and the symmetry around iron is 
octahedral with a little distortion due to different 
ligand groups (P-O-H, O—’P—O) res'pon^jible to 
octahedral symmetry. The infra-red studies go to 
show that the stretching frequencies of the P~0-H 
and O-P-O groups are shifted on complexation 
and thereby these groups are responsible for distor¬ 
tion. Further magnetic moment values which comes 
out to be 5-83 B.M., confirms that it is a high spin 
Fe (III) complex. 

^Study of Na-[Fe(P^ 07 )o (HoO)o].3HoO.--The 
observed values of I.S. and Q.k are, 5 =:0*44 
mm/sec. (w.r. to Fe) and A = mm/sec. 
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As discussed iu the study of H[Fe(H2p20.^)2 
(HoO)2].4H20, here too, iron is in Fe(in) state 
with octahedral surrounding and the ligand groups 
are bonded through covalent bonding forming 

Comparison of the Spectra, —Mossbauer spectra 
give the same values of Isomer shift in the two 
cases, i.e.^ Q-433 mm/sec. in the case of pyro- 
phosphoric acid complex and 0-44 mm/sec. in the 
sodium pyrophosphate complex. This gpes to shew 
that the electron density in both the phosphate 
complexes is roughly the same but the difference in 
quadrupole splitting in these two types of com¬ 
plexes shows that the symmetry around ferric ion 
in pyrophosphoric acid complex is more distorted 
than in the complex of sodium pyrophosphate. 
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CENTRAL STIMULANT ACTIVITY OF A BENZOCYCLOHEPTENE DERIVATIVE IN MICE: 
COMPARISON WITH (-f-) AMPHETAMINE 

K. RAMABADRAN- 

Psychopharmacology Research Laboratory, Sandoz Ltd., CH—4002, Basle, Switzerland 

Abstract 

7-Dimethylaniino-5, 6, 8, 9-tetrahydro-7-phenyl-7H-berzocyclohepter e hydrochloride has teen 
tested for its central stimulant activity by using two models in mice. This compound increases 
spontaneous locomotor activity and antagonises reserpine-induced catalepsy and hypothermia. The 


results reveal that it could possibly stimulate the 
Introduction 

PRELIMINARY s/tudies with the compound, 
7-Dimethylamino-5, 6, 8, 9-tetrahydro-7-phenyl' 
7H-ben20cycloheptene hydrochlorideshowed that 
it could stimulate the central nervous system in 
mice and hence it was decided to test this property 
at three dose levels in two models, (1) on sponta¬ 
neous locomotor activity, (2) against reserpine- 
induced catalepsy and hypothermia. Results obtained 
in such a study provide the basis for this report. 

Materials and' Methods 

(a) Stimulation of Spontaneous Locomotor Activity 
in fnice 

Spontaneous locomotor activity was taken as a 
parameter of behavioural excitation^. It was recorded 
by means of a conventional light beam cage^’S. 
Thie light and sound-prOof cabinet contained 4 
identical cages, each 22 cm X 37 cm x 8 cm, 
crossed by 6 light beams. Five mice (18-25 g) 

* Present address : K, Ramabadran, Service de 
Pharmacotoxicologie, Institu;t Pasteur, 28, Rue du 
Docteur Roux, 75724 Paris Cedex 15, France. 

Also known by the Code SYA-33118. 


central nervous system like (+) amphetamine. 

were placed in each cage 15 min. after subcutaneous 
administration of the compound/vehicle and the 
number of light beam interruptions taking place 
was recorded at 30 min. intervals for 7 hours, 
through an automatic counter. Experiments were 
repeated 6 times, giving a. total of 30 mice per 
treatment. The mean total 'motility count for 
5 mice over the recording period, and the mean, 
and Standard error of mean were calculated. 
Statistical comparisons were carried out by means 
of Student’s 'f test. 

The experiments were performed on male albino 
mice (NMRI Strain). The animals were kept under 
standard laboratory conditions (constant temperature 
22 ± 1° C, humidity 60% and light on between 
8 a.m. and 8 p.m.)-nnd had no prior experience in 
the activity cages. 

The substance was dissolved in one or two drops 
of glacial acetic acid and the pH was adjusted to 
5-6. Control animals received the vehicle at the 
same pH. Three doses of the substance, 2*5, 5 and 
10 mg Kg'i were studied. 

For comparison purposes, (+) amphetamine sul¬ 
phate was administered subcutaneously at similar 
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doses and its stimulant activity on locomotion was 
studied in a similar manner, (-f) Amphetamine 
sulphate was dissolveed in 0*9% sodium chloride 
solution and used. 

A total of 240 mice were used for this study, 120 
for each compound. 

{b) Antagonism of ReserpineAnduced Catalepsy in 

Mice 

Mice (18-25 gi) in groups of 10 were injected 
intraperitoneally with reserpine (5 mg Kg“i) 17 b 
before intraperitoneal administration of the com¬ 
pound under investigation. Catalepsy was assessed 
at 30 min, 1 h, 2 h, 3 h, and 5 h by an obseiwer who 
did not know the treatment using the method of 
Zetler and Moog^. The antagonism of catalepsy, i.e.. 
the ability to walk oiT a twine-covered vertical pole in 
a coMordinated manner, wa,s redordedL Control 
animals retain their position when placed on the 
side of the pole. The rdctal temperature was 
recorded by a heat-sensitive thermistor probe. The 
probe was inserted to a depth of 3 cm and retained 
in situ until a constant temperature was displayed 
on the telethermometer. 

The effects of three doses of the compound, 0*1, 
1 and 10 mg Kg’i were studied. 4 groups of 10 
mice each were used for this study. One group 
served as a control. 

Results 

(a) Stimulation of Spontaneous Locomotor Acti¬ 
vity in Mice 

The benzocycloheptene derivative caused a dose- 
dependent and significant stimulation of spontaneous 
activity (Tablp I). Maximum stimulatioii was 

Table I 

The effect of the benzocycloheptene derivative on the 
spontaneous locomotor activity in mice. Results are 
expressed as the mean number of light beam interrup¬ 
tions of a group of 5 mice for 1 h period, with Standard 
error of the mean. Six groups of 5 mice were investi¬ 
gated for each treatment and dose level. Experiments 
commenced 15 min after drug administration 


Treatment in 
mgKi-iSC 

No. of counts for 

7 h ± S.E.M. 

Statistical 
significance 
compared to 
control 

Control 

8017 
± 2121 


Benzocycloheptene 

15647 

P < 0*01 

derivative 2*5 

zb 4933 


„ 5*0 

24217 
± 3687 

P < 0*001 

„ 10*0 

31797 
zb 5474 

P < 0*001 


observed 1 to 2*5 h after its administration. The 
increase in activity was stastistically significant till 
5*5 h in the case of 10 mg Kg'i, 3 h with 5 mg 
Kg"i and 2 h with 2, 5 mg Kg"i. 

( + ) Amphetamine sulphate stimulated loco¬ 
motion from 2-5 mg Kg"^ in a dose-dependent 
(Table II). Increase in locomotor activity lasted 
nearly 3 hours. The activity was significant till 
3-5h in the case of 10 mg Kg’^, till 3h with 
5 mg Kg"i and till 2h with 2*5 mg Kg“i. 

Table II 

The effect of (-!-) amphetamine sulphate on the spon¬ 
taneous locomotor activity in mice. Other details are 



as given in Table 1 


Treatment in 

No. of counts for 

Statistical 

mg Kg-' SC 

1 h± S.E.M. 

significance 
compared to 
control 

Control 

7010 

.i 2475 


(-f) Amphetamine 


sulphate 

2*5 16488 

± 4758 

P < 0*01 


5*0 22394 

±7677 

P < 0*001 


10*0 23826 

±9198 

P < 0*01 


The plercentage increase in spontaneofu's loco¬ 
motor activity between (-]-) amphetamine sulphate 
and benzacyloheptene derivlative ha's been epm* 
pared in Table III, 

Table III 

Percentage increase in spontaneous locomotor activity: 
comparison between (4-) amphetamine and benzocyclo¬ 
heptene derivative 

Percentageincrease 
when compared to control 

Doses mg Kg-’’- 

(+) amphetamine Benzocyclo- 
i'ulphate heptene derivative 


2*5 

135 

95 

5*0 

219 

202 

100 

240 

297 


(b) Antagonism of Reserpine-induced Catalepsy in 
Mice 

The compound exhibited a dose dependent anta¬ 
gonism of reseipine-induced catalepsy and hypo¬ 
thermia. The antagonistic activity started 30 min 
after the drug administration and the peak effect 
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was observed at 60 min and started declining, after¬ 
wards. The antagonism existed till 1 h. at a dose of 
0, 1 rag Kg'i. At doses, 1 and 10 mg Kg"i, the 
antagonism was observed till 2 h and 5 h respectively. 

Discussion 

The benzocycloheptene derivative and (-I-) 
amphetamine sulphate have been shown to produce 
dose-dependent stimulation of spontaneous locomotor 
activity in mice. The intensity of stimulation was 
almost same between (-j-) amphetamine sulphate 
and the compound under investigation over a period 
of 7 h. The stimulation of locomotor activity by 
(-f) amphetamine suipiiate has been 'aftributedi 
to be mediated by brain dopamine-"'"" and 
noradrenaline-'^"’ 

Reserpine-induced cataleptic state is said to be 
due to the depletion of catecholamines and serotonin, 
in the central nervous system. (~\~) Amphetamine 
sulphate antagonises the cataleptic state of reserpine 
by stimulating the adrenergic” and serotoninergic 
receptors’-. Van Rossum et has presented 

evidence for a direct action of (-f) amphetamine 
on adrenergic receptors in brain. 

Because of the above considerations, it may be 
possible that the central stimulant activity of the 
new compound, 'a derivative of benzocycloheptene, 
could involve the mediation of the transmitters, 
catecholamines and serotonin as in the case of 
amphetamine sulphate or by a different mechanism. 
Further experiments are necessary to establish the 
suggested mechanisms. 
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SOME ADDITIONS TO THE LICHEN FLORA OF INDIA 
I. Genus Hypotrachyna (Vain.) Hale (Parmeliaceae) 

P. G. PATWARDHAN and A. V. PRABHU 

Department of Mycology and Pibnt Pathology, M.A.C.S. Research Institute, Poona 411004 (India) 


TN our on-going research project on the lichen: 

flora of Western Ghats (south western India) 
we have so far determined sixty-nine species belong¬ 
ing to the genera Bulbothrix, Hypogymnia, Hypo¬ 
trachyna, Menegazzia, Parmelina., Farmotremat 
Parmelm, Pseikloparmelha, Relicinu and Xmiiho- 
parmelia of the family Parmeliaceae. Careful search 
of the literature revealed that of these sixty-nine 
species twenty-two taxa were not previously recorded 
under the composite genus Parmelia Ach. (Awastiii, 
1965’) from Indian subcontinent. Six species of 
the genus Hypotrachyna which constitute additions 
to the lichen flora of India .are detailed in this note. 
Chemical studies were carried out by thin-layer 
chromatography (TLC) using EMerck precoated 
silica gel ^254 aluminium plates and B.D.A» and 


H.E.F. solvent systems (Culberson, 1972-). Speci¬ 
mens referred to in the text are deposited in the 
Lichen unit of the Ajrekar Mycological Herbarium 
(AMH). 

The genus Hypotrachyna (Vain.) Hale is one of 
the recently segregated genera from the old com¬ 
posite genus Parmelia Ach. (Hale, 1974‘D. It is 
characterised by non-diliate thallus and dichoto- 
moLisly branched rhizines. 

L Hypotrachyna costaricensis (Nyl.) Hale 
rr Parmelia co.staricensis Nyl. 

Thallus corticolous, closely adnate to the siib- 
.stratum, 2-4 cm broad; lobes sublinear to linear, 
2-3 nmi broad, isidiate, isidia cylindrical, erect. 
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simple to branched; lower surface black to the 
margin, rhizinate; rhizines dense, dichotomously 
branched ; apathecia not seen. 

Chemistry : Cortex K + yellow, medulla K-, 
C~, KC~, P-. Atranorine and Fatty acids present. 

Specimens examined : 75*434 Silver Cascade, 

Kodaikanal, Tamil Nadu; 76*789 Munnar—^Devi> 
colam Road, Kerala. 

Geographical Distribution : West Indies, Central 
America, South America, Philippines, Indonesia, 
Malaysia. 


2. Hypotnichyna crenata (Kurokawa) Hale 
= Pannelia crenata Kurokawa 
'rhallus saxicolOLis, 4-5 cm, broad; lobes sub- 
irregular, 3-4 mm broad, margins crenate, lobes 
moderately isidiate, isidia short, mostly branched; 
lower surface black in the centre with faint brown 
peripheral zone, rhizines sparse ; apothecia not seen. 

Chemistry : Cortex K -f yellow, medulla K -f- 
yellow, C-, KC- P + pale orange. Atranorine, 
stictic, constictic acid and 2 unknown substances 
present. ' j 



Figs. 1—5. Fig. 1. Hypotrachvna rockii (Zahlbr.) Hale. Fig. 2. H. orientalis (Hale) Halt.' 
Fig. 3. H. microhlasta (Vain.) Hale'. Fig. 4, /f, (Kurokawa) Hale, Fig. 5. ff, immaoi 

(Kurokawa) fjale—sc^lf ip mm, 
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Specimens examined : 73-2468 Thekadi sanctuary, 
Kerala; 74-1031 Parihala Fort, Maharaishtra; 
74-3358 Talacavery, Coorg, Karnataka; 74*3390 
Mercara, Coorg, Karnataka; 74-3434 Baghmandala, 
Coorg, Karnataka ; 74-3538 Kottagiri, Tamil Nadu. 
Geographical Distribution : Japan. 

3. Hypotrachyna immaculata (Kurokawa) Hale 
= Parmelia immaculata Kurokawa 

Thallus corticolous, closely adnate to the sub¬ 
stratum, mineral gray, 3-4 cm broad ; lobes sub- 
linear to linear, 2-2 • 5 mm broad ; upper surface 
sorediate, soralia large, mostly subterminal, capitate ; 
lower surface black to the margin, densely rhizinate; 
apothecia not seen. 

Chemistry : Cortex K + yellow, medulla K -j- 
reddish, C-, KC -b reddish, P~. Atranorine and 
lividic acid group present. 

Specimens examined : 73-1810 Kodaikanal, Tamil 
Nadu; 73-2062, 73-2181 Kodaikanal—^Munnar 
Road, Kerala; 74-3464 Mudumalmalai sanctuaiy, 
Tamil Nadu. 

Geographical Distribution ; South Africa, Ja\a. 

4. Hypotrachyna microblasta (Vain.) Hale 
z= Parmelia microblasta Vain. 

Thallus saxicolous closely adnate to loosely 
attached, 5-6 cm broad, yellowish green in colour; 
lobes sublinear to linear, 1-2 mm broad; upper 
sturfaoe shiny, densely isidiate, isidia clylindrical, 
simple or coralloid branched; lower surface black 
to the margin, densely rhizinate; apothecia not 
seen. 

Chemistry ; Cortex K medulla K + red, 
P 4- orange. Usnic acid, norstictic acid, salacinic 
acid, galbinic acid and atranorine (traces) present. 

Specimen examined : 75-46 Silver Cascade, 

Kodaikanal, Tamil Nadu. 

Geographical Distribution : Braziil, Colombia, 
Hawaii Islands, Jamaica, Mauritius, Java. 

5. Hypotrachyna orientalis (Hale) Hale 

Parmelia orientalis Hale 

Thallus corticolous, closely adnate to the sub¬ 
stratum, 2-4 cm broad; lobes sublinear to linear, 
1-2 mm broad; upper surface isidiate, isidia 
cylindrical, simple or branched; lower surface black 



with narrow faint brown marginal zone, sp,.- 
rhizinate ; apothecia not seen. 

Chemistry : Cortex K + yellow, mediilhi 
C + orange, P-. Atranorine, barbatic ack! 
4-0 dimethylbarbatic acid present. 

Specimens examined : 73-519, 74-3541 i • 

camund, Tamil Nadu; 75-215 Kodaikanal, f 
Nadu. 

Geographical Distribution : Nepal, Phillip: 
Malaya. 

6. Hypotrachyna rockii (Zahlbr.) Hale 
rr Parmelia rockii Zahlbr. 

Thallus corticolous or saxicolous, closely ;i 
or loose, 4-7 cm broad ; mineral gray in c* 
lobes sublinear, 1-3 mm broad; upper • 

shiny, initially pustulate near the lobe 

becoming coarsely sorediate; lower surface 
upto the margin, densely rhizinate; apotliec: 
seen. 

Chemistry : Cortex K -f- yellow, medull. * 
C -f rose, P-. Atranorine, evemic and Ick 
acid present. 

Specimens examined : 75-49, 75-53 Ko<la;‘ 

Tamil Nadu; 75-253, 75-260 Kodaikanal—M - 
Road, Tamil Nadu. 

Geographical Distribution : North, Conti.' 
South America, Japan, Indonesia; Hawaii I 
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FRANCK-CONDON FACTORS AND t-CENTROIDS 
OF SYSTEM OF InCl MOLECULE 

The band spectrum of InCl was studied by Patiikaln 
and Hochberg^ WehrJi and Miescher-, Youngner and 
Wiiians’’^, Ashrafunnisa et and Rao etalS As 
r-centroids and Franck-Condon factors play an impor¬ 
tant role in finding out the variation of electronic 
transition moment with internuclear distance, it is 
worthwhile to compute the r-centroids and Franck- 
Condon factors of the bands of 2 sub¬ 

systems of InCl molecule. In the present calculations, 
the necessary constants are taken from the work of 
the authors^-®. 

The r-centroids (ry'^y")y representing the charac¬ 
teristic internuclear separation of a.v'-^v" transi¬ 
tion in a diatomic molecular band system, has been 
defined by Nicholls and Jarmain'^ as 

= J ''‘I’o" d'i / 

where and are the vibrational wave functions 


of the upper ai.d lower states and /* is the internuclear 
distance. In the present work, the quadiatic method 
has been used for the evaluation ol r-centioics for the 
bands of A-X and B-X systems of InCl molecule 
and the results are presented in Tables 1 and 11 respec¬ 
tively. A smooth curve has been obtained when a 
graph is drawn between and as 

reported earlier by Nicholls and' Jarmain in several 
cases. 

As I daja [ is greater than 5%, the FrancJc-Condon 
factors of A-X and B-X sub-systems of InCl mole¬ 
cule are calculated by employing the analytical method 
of Fraser and Jaimairt® with r^-shift comection and 
are presented in Tables 1 and II along with the wave¬ 
lengths of the band heads and r-centroids. It is 
from Tables I and 11 that the bands v' = 4 (t;"= 0)) 
and v" ~ 5 (a;' == 0) could not be experimentally 
observed due to the negligibly small values of the 
Franck-Condon factors. 


Table 1 


Fmnck-Condon factors and r-centroids of A^ flo - system of InCl molecule 


v' 

v" 

0 

J 

2 

3 

4 

■ 5’ 

0 

a 

0-565 

0-301 

0-099 

0-027. 

0-006 

0-001 


h 

2-368 

2-315 

2-269 

2-228 

2-191 

:■ 2-158 


c 

3599-2 

3640-5 

3682-5 

3726-2 

.3758-5 

3812-5 

1 

a 

0-343 

0-104 

0-279 

0-174 

0-069 

0-022 


b 

2-433 

2-372 

2-319 

2-273 

2-232 

2*195 


c 

3556-2 

3596-4 

3637-4 

3678-98 

3621-3 

3764-4 

2 

a 

0-082 

0*382 

0-000 

0-166 

0-194 

0-110 


h 

2-509 

2-437 

2-376 

' 2-323 

2-277 

2-236 


. c 

3514-6 

3553-9 


3634-5 

3575-9 

3717-8 

3 

a 

o-oil 

0-178 

0-295 

0-036 

0-066 

0-167 


h 

2-602 

2-513 

2-441 

2-378 

2-327 

2-281 


c 

3474-5 

3513-0 

3552-0 


3632-0 

3673-0 

4 

a 

0-00.1 

0-032 

0-254 

0-179 

0-101 

0-011 


b 

2*718 

2-606 

2-518 

2-445 

2-384 

2-331 


c 

3435-7 

3473-4 

3511-5 

3550-2 




a —^Franck-Condon factors; r-centroids; c —Wavelengths in A.U. 
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I ABLE 11 

Fvanck-Condon factors and r-centraids of Ui —^ system of InCl molecule 


.. V 

v" 

0 

1 

2 

3 

4 

5 

0 

a 

0‘586 

0-291 

0-092 

0-024 

0-006 

0-001 


b 

2-368 

2-314 

2-267 

2-226 

2-190 

2-157 


c 

3498-9 

3538-0 

3577-5 

36-187 



1 

a 

0-333 

0-128 

0-284 

0-165 

0-063 

0-019 


b 

2-435 

2-372 

2-318 

2-271 

2-230 

2-193 


c 

3459-2 


3535-3 

3574-6 

3614-5 

3654-9 

2 

a 

0-072 

0-391 

0-004 

0-183 

0-190 

0-101 


b 

2-516 

2-349 

2-375 

2-321 

I'll 5 

2-234 


c 

3419-6 

3453-8 


3532-8 

3571-8 

3611-4 

3 

a 

0-008 

0-162 

0-323 

0-023 

0-088 

0-172 


h 

2-617 

2-580 

2-443 

2-379 

2-325 

2*279 


c 

3381-9 

3418-3 




3569-3 

4 

Cl 

0-000 

0-025 

0-240 

0-216 

0-082 

0-022 


b 

2-752 

2-621 

2-524 

2-447 

2-383 

2-329 


c 


3381-1 

3417-1 




a— 

-Franck-Co' 

^don factors; 

b —r-centicids; 

c —Wa veler g 

(1 s in A .U. 
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RELAXATION TIMES AND ACTIVATION 
ENERGIES OF SUBSTITUTED TOLUENES AND 
THEIR DIPOLAR MIXTURE 

The present communication reports the relaxation 
times and activation energies of 3-fluoro-6-amiro 
toluene, 3-fluoro-6-nitro toluene and their dipolar mix¬ 
tures in dilute solutiona of benzene at 3 cm microwave 


region. The measurements have been made a 
30° and 40° C, in order to calculate free erer, 
activation for the process of dipole orientati' 
viscous flow. It has been concluded that the 
culesare relaxed predominantly by a process o 
all molecular rotation, and relaxation time of 
mixture is the average of the relaxation times 
two molecules. 

Relaxation times r were determined from tj 
frequency method of Gopala Krishna^ for 
solutions as discussed in an earlier paper-. S 
wave technique of Roberts and Von Hippel^ v 
for measurement of dielectric constant e' and 
factor e''. Activation energies have been C£ 
using Eyring’s* equation. 

All the substances used are of L,R. grade 
Analar benzene (B.D.H.) has been distillec 
use. The values ofrelaxation time and theinnc 
parameters are reported in Table J. 

It is observed from the table that the relaxaj 
of 3-fluoro-6-aminotoluene is smaller than, tl 
fluoio-6-nitro toluene. This is r ot only du 
smaller size of the former molecule but alsi 
the intramolecular rotation of tne amino gro.' 
its bond with the ring. 

It is evident from the table that the relaxa 
obtained for dipolar mixture in benzene is lb 
of the two individual relaxation times of 
components. The experimental results sug 
there is no association or complex form. 
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Table T 


Values of relaxation times r and thermodynamic parameters 


Compounds 

Temperature 

0 

I 

I 

Fr 


Sr 

s. 

Hr 



'^K 

sec 

Kcal/mol 

Kcal/mol 

Cal/mol 

Cal/mol 

Cal/mo] 

Kcal/mol 

(i) 3-fluoro 6-amino 

293 

8*02 

2-26 

2-90 

-1-49 

-1-29 

1-82 

2-52 

toluene 

303 

7-11 

2-28 

2-92 

-1-51 

-1-32 

1-82 

2-52 


313 

6-07 

2-31 

2-94 

-1-57 

-1-34 

1-82 

2-52 

(ii) 3-fluoro 6-nitro 

293 

16-67 

2-68 

2-SO 

-0-92 

-1-29 

2-41 

2-52 

toluene 

303 

15-12 

2-74 

2-92 

-1-09 

-1*32 

2-41 

2-52 


313 

13-98 

2-80 

2-94 

--1-21 

-1-34 

2-41 

2*52 

(iii) 3.fluoro-6-nitro 

293 

12-83 

2-53 

2-90 

-1-02 

-1*29 

2*23 

2-52 

toluene -h 

303 

11-47 

2-57 

2-92 

—M2 

-1-32 

2*23 

2*52 

3-fluoro-6-amino 

313 

10-29 

2-61 

2-94 

-1-21 

-1-34 

2*23 

2-52 

toluene 









where r = Relaxation time; 









= Activation energy for dipole orientation; 

S,. == Entropy of activation for dipole orientation; 
Hr = Heat of activation for dipole orientation; 

= Activation energy for viscous flow; 

— Entropy of activation for viscous flow; 

Hyj Heat of activation for viscous flow. 


otherwise the relaxation times would be different. A 
similar result has been obtained earlier by one cf the 
authors^ This conclusion is in corformity with the 
fact that in dilute solutions, the dipole-dipole inter¬ 
action is considerably reduced. 

The free energies of activation, .for the process of 
dielectric relaxation and the viscous flow increase with 
temperature and size of the molecules. Similar results 
have earlier been obtained by Smyth and collabora¬ 
tors®"^ and also by the present authors-h This is possible 
because at higher temperatures the molecular colli¬ 
sion rate increases. The entropies of activation are 
found to be negative indicating that the activated 
state is more ordered than the normal state. Further, 
the heats of activation and energies of activation for 
viscous flow are greater than those for dipole relaxa¬ 
tion, since the former involves both rotation and 
translation, while the latter only rotation. 

The authors are grateful to Prof. B. G. Gokhale, 
Head of the Physics Department, for his interest and 
encouragement and to Dr. M. C. Saxena for his 
guidance throughout the progress of the work. 
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Lucknow 226 007, May 4. 1976, 
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FORMATION CONSTANTS OF Co (II), Ni(Il), 

Cu(II), Zn (II), Cd (II), UOodO AND VO (II) 

CHELATES OF THE SCHIFF BASE DERIVED 
FROM PYRROLE-2-CARBOXALDEHYDE 
AND ^-ALANINE 

A survey!' 2 of the literature has revealed that no 
work has been done on the metal-complexes of 
3 - ( 2-p(yTrolid'eneimino) -propionic acid ( H 2 PP) 
Schiff base derived from pyrrotl-2-carboxaldehyde 
and jg-alanine. Hence the work on the potentio- 
metric studies of its chelates with Co (II), Ni (11), 
Cu(n), Zn(II), CddI), IT02(II) and VO (II) 
was undertaken. The measurements were carried 
out by Calvin-Bjerrum pH-titration techniques-^ at 
25° C, 30° C and 35° C in aqueous medium' 
(0*1 M NaClO^). 

Precision pH-meter type OP : 205 No. 837 with 
glass-calomel assembly was used. H 2 PP was 
synthesised by a procedure similar to that reported 
earliers, m.p. 172° C, found C, 57-49; H, 5-98; 
N, 16-72; Calcd. for CgHioNoO^, C, 57-83; 
H, 6-02 ; N, 16-86%. All the chemicals used were 
either BDH or Ridiel reagents. The standard solu¬ 
tions of HoPP, metal-nitrates and sodium perchlorate 
were prepared in doubly distilled water. 

H^PP was titrated in the absence and in the 
presence of .the metal-ions of interest with 0 -1 M 
sodium hydroxide solution at 25° C, 30° C and 35° C 
and the titration curves had the usual shapes. 

In the case of HoPP, the formation curves extend 
upto TZ 2-0, indicating that two protons respec¬ 
tively from carboxylic and imino groups are 
dissociated. The mean values of dissociation con¬ 
stants obtained by different methods (algebraic and 
interpolation at half n.^ values) are pKj, 8*91, 8-85 
and 8-81 and pK^, *10-12, 10*06 and 10*01 at 
25° C, 30° C and 35° C respectively. 

A perusal of the pK^, values suggest that the pro¬ 
ton of the carboxylic group in the ligand is present 
as a Zwitter-ion in solution. 

The formation curves for all the metal-ligand 
Fystem,s a.t?tain their maxima, at /I <1-0 which 
indicate the formation of 1 : 1 chelates only. 

The values of log Kj obtained for Co (ID, 
Ni(II), Cu(II), Zn(II), Cdai), UOo(n) and 
VO (II) complexes are 8-50, 10-35, 11-95,5-55, 
4-35, 13-10 and 14-20 at 25° G, 8-55, 10-40, 
11-99, 5-57, 4-37, 13-15 and 14-25 at 30° C and 
8-60, 10-45, 12-05, 5-60, 4-40; 13-20 and 14-30 at 
35° C respectively. The sequence of stability 
constants, VO (H) > UO^ (II) > Cu (H) > Ni (IT) 
> Co (II) > Zn (11) >Cd (11) is in agreement 
with the Irving-Williams rule®. 

The authors are thankful to U.G.C., New Delhi, 
for the award of fellowship to one of them (P.K.K). 
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PYROLYTIC STUDIES ON BUFFALO MII.K 
CASEIN 

In order to evaluate the nutritive significarcc ■ ' * 
and milk products prepared under different the*: i 
conditions, systematic studies on the effect of ' - 
on buffalo casein at different intervals of tin-.c v :i 
studied. In addition, pyrolytic studies on li '5 
treated buffalo milk casein were also invc.sL; - 
as low concentrations of H 2 O 2 have been fom .. > 
preserve milk!'. 

Previous studies on pyrolytic effect of cow w. : 
have inaicated the destruction of certain aniii . • 
and the release of phosphopeptides^ and free . t 
acids. Fujimaki observed that the re . ‘ 

casein exhibits a decrease in biological value u 
partial destruction and racemisation of peptitlcr , 
amino acids. Osner etal.^ have observed the ik f 
ration of casein above 130°C and also severe df i 
tion of certain amiro acids at elevated temperaVi 1 
Buffalo casein from fresh buffalo milk and 
from Hj ,02 treated buffalo milk were isolatea b> .! 
electric precipitation techrique*. 

Hundred mg each of the (i) fresh casein (ut'Iic.: 

(ii) heated casein; (lii) H 2 O 2 treated buffaU'k ri 
casein, and (iv)H 202 treated and heated bulTak^ a 
casein were hvdrolysed using 6NHC1 at 120 ’ c , 
The nydrolysates were spotted on Whatmaj^n Ni 
filter-paper and irrigated with /r-butar.ol, water, . 
acid (4:1:1) by employing ascending paper clirt^rr; 
graphic technique. The-separated amiro acids 
identified by treatment with ninhydrin in 95% aqt,{ 
acetone and quantitativeb estimated using dcri 
meter. For overlapping amiro acids such as Ia*^ 
histidine, serine, glycine, aspartic acid, etc., 1 
dimensional development technique was enipij 
using phenol-water in the ratio 4:1 as the second 
Similar experiment^ w^re carried out with the < 
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Table T 

Percentage loss of various amino acids in Buffalo milk casein 
(A^era ,,e values of three samples) 



Ami-io acids 

Average 
% loss of 
heated 
B.M.C.^ 
for 1 h 

Average 
% loss of 
heated 
E.M.C.* 
for 24 h 

Average % loss of H 2 O 2 treated 
and heated B.M.C.* for 1 h 

concentration of HoO^ 


0-02% 

0-04°/ 

0-08% 

0-10% - 

1. 

Lysine 

2-8 

67-2 

13-2 

27-0 

54-1 

67-6 

2, 

Histidine 

2-7 

65-3 

13*4 

26-8 

53-4 

66*8 

3. 

Arginine 

2-3 

56-1 

12-9 

22-5 

42-4 

56-1 

4. 

Serine 

2-1 

50-4 

13-6 

23-4 

38-4 

49-2 

5. 

Glycine 

1-8 

42-7 

8-6 

17-4 

34-1 

42-8 

6. 

Aspartic acid 

2*4 

57-6 

12-6 

• 24-4 

50-8 

62-0 

7. 

Threonine 

2-6 

62-6 

17-1 

26-2 

48-2 

50-5 

8. 

Alanine 

2*1 

50-6 

12-7 

17-5 

35-1 

50*4 

9. 

Tyrosine 

2-4 

58-8 

12-1 

24-2 

49-2 

60-4 

10 . 

Valine ^ 

2*9 

69-6 

13-6 

26-2 

54-4 

69-4 

11. 

Methionine 

2-6 

62-4 

13-7 

26-8 

52-4 

68-2 

12. 

Phenylalanine 

2-3 

56-6 

13-8 

22*9 

44-8 

53-6 

13. 

Leucines 

1-7 

40-8 

8-2 

16-4 

33-1 

40-6 


B.M.C.*—i>iifF';lo milk casein. 

samples of the hydrolysates prepared under identical 
conditions. The developed chromatogram was used 
f ^ the estimation of amino acids densitometrically. 
The results are given in Table 1. , 

Results and Discussion 

From the abo'.e results it is clearly indicated that 
thermally treated casein for a period of 1 h at 110"'C 
has undergone a small decrease (2-5%) in most of the 
amino acids. When casein is heated for 24 n under 
identical conditions the loss is over 50%. 

In the case of casein isolated from milk treated with 
H 0 O 2 , it is observed that even at a very low co’^cen- 
tration of 0*02%, there is over 10% loss of amino 
acids on heating for an hour at 110"'C. At higher 
concentrations of H 0 O 2 (0* 1% by wt/v) there is a marked 
decrease of amino acids over 60%. 

H 2 O 2 treated casein on pyrolysis at llO^C readily 
turns brown releasing gaseous products. So the 
H 2 O 2 treated sample (0*02 wt/v) should not be 
heated for over 30 min. at 110°C. 

Tne authors thank the authorities of Loyola 
College, Madras, for the facilities and Rev. Fr. Dr. 
Sebastian Kalarickal, S.J., for his interest and 
encouragement. 
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Loyola College, Madras 600034, . S. Gopalan. 
October 15, 1976. 
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ON THE REPLANTATION OF HUMAN MOLARS 

Modern operative dental practice involves replan¬ 
tation of tne traumaticaliy displaced teeth as well as 
intentional rephmtotioi.^ attempting to treat and retain 
the perma.nent teeth affected with caries—in such 
cases where in vivo endodontic sui^;eiy is not feasible. 
In vitro endodontic treatments are canied out in tl:e 
shortest possible time thus mainiaining the viability 
of the supporting structures of the extracted teeth*'^. 
Further, the limitation of endodontic therapy of the 
carious teeth, extent of cororal destruction ard perio¬ 
dontal involvement and, oral hygiene are some of 
the important criteria to be considered while attempting 
an intentional replantation towards a conservative 
management. Present study was undertaken with 
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reference to the aault molars and to check the viability 
of the periodontal ligaments when excised, though a 
few attempts have been made in reiaticn .o the replan¬ 
tation of permanent anterior teeth'^"-''’. 

Root canals of carefully extracted molars of ten 
adult humans were treated in vitro (Figs. 1 and 2) 
with ready-made gutta percha points and zinc oxide- 
eugenol cement. Zinc-free silver amalgam filings 
were provided at the apical region, following the 
removal of 2-3 mni of the apical portion of the roots. 
Crowns of the teelh were restored by permanent 
fillings and the occlusal surfaces of the teeth were 
ground to prevent contact with the opposing teeth. 
Effective reinsertion in the socket was made with 
wiring with neighbouring teeth (Figs. 3 and 4), for a 
period of 6-8 weeks. 



Figs. 1-4. Successive stages of replantat?cn 
procedure of human molar. 


Though the exact biological processes involved 
in the successful replantation of intentionally or acci¬ 
dentally displaced teeth are not known, the proce¬ 
dure is gaining importance owing to its aesthetic 
value especially in tee.h with calcified root canals 
where radiographic evidence cf apical pathology is 
not exhibited. Extensive root resorption has been 
reported® in the replantation studies of the anterior 
teeth of children where the ligaments and the sup¬ 
porting tissue were suggested to be in embryonic stage. 
Present study confirms the pericdcntal membrane and 
the exposed adult teeth portions being viable at least 
for a period of 20-30 min., as in, 90% of the analysed 
samples no resorption occurred for a period of 4-5 
years. In spite of the indication of the post-operative 
regeneration of the periodontal ligament being similar 
to the periosteum of the bone grafts®, the successful 
replantation of the adult molars strongly favours experi¬ 
mental furtherance in terms of physiological stability 
or loss, and histology of regenerating supportive tissue, 
over extended periods. 


Thanks are due to Prof. B. P. Rajan, Professor i; 
Operative Dentistry, DenUal Wing, Madras Medica: 
College, for his interest in the wcik. 
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IDENTITY OF THE PATHOGEN CAUSING 
ERGOT OF PEARL MILLET IN INDIA 

Ergot contamination of pearl millet {PciavsiW 
typhoideimi) IS a serious problem mi India, since cc 
sumption of ergoty pearl millet leads to dkscasc 
humans characterized by nausea, vomiting, giddir 
and prolonged sleepiness^. 

The pathogen causing ergot of pearl millet in Ir 
was identified by Shinde and Bhide- as Clink 
micro cep hala. Loveless*^ designated the paih^ 
causing ergot of pearl millet in Rhodesia as Claxi 
fasifonnis. An attempt was, therefore, miauc 
establish the correct identity of the pathogen of jj 
millet i.i India based on morproiogical and che 
taxonomic criteria. 

A number cf sanples of ergot of pearl niillei 
collected from various parts of India and exami 
The sclerotia were obpyriform or irregularly sir. 
up to 0*7 mm long and up to 0*4 mm wide, gene 
slightly curved with maximum width at the base 
usually narrowing towards the tip. The conidia 
hyaline, fusiform to broadly falcate, and 28*0~4C 
wide. Comparison of the Indian material with 
type material of Claviceps fiisiforniis established 
the two were identical. 

A study of the alkaloids in the honeydew s 
after extraction and quantitation by the method 
cribed earlier^ for sclerotial stage, showed lha! 
gm of the material contained about 5 mg of the 
loid. The alkaloid consisted of agroclavine, cl 
clavine, chanoclavine, setoclavine and penriicit 
The alkaloid profile was found to be similar to 
seen in the sclerotial stage. However, quaotita 
in the sclerotia^ stage the alkaloid conten t was f 
to be ten fold higher than that in the honeydew* : 
The pathogen which causes ergot of pearl mihet pro 
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the clavine group of alkaloids both in scleroLial as 
well as the honeydew stages, whereas, the pathogen 
C, purpurea responsible for ergot of rye produces 
the ergotoxine-ergotamine group of alkaloids. Thus 
based on morphological and chemotaxoromic charac¬ 
ters it is clear the pathogen that leads to ergot of pearl 
millet in India is Claviceps fusiform is Loveless. 

Grateful thanks are due to Dr. S. G. Srikantia and 
Dr. P. G. Tulpule of National lnstitute of Nutrition, 
Hyderabad, for helpful criticisms. Thanks are due 
to the Director, Commonwealth Mycological Irsti- 
tute, London, for lending the type matcr’al (IMI- 
121140). 
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CHLORAMPHENICOL RESISTANCE )N GENUS 
BACILLUS 

Ck&ramphenicol resistant bacteria such as Escheri¬ 
chia colT’ ^; Pseudomonas aeruginosa ^; Pseudomonas 
fiiiorescens"^ \ Proteus mirabilis^ and Staphylococcus 
anreiis^'^ have been reported ana the mechanism of 
the resistance has been studied. S. Osawa isolated 
a number of chloramphenicol resistant mutants from 
Bacillus subtilis ATCC 6633 which are resistant to 
5 of chloraamphenicor. However, there has 
been no report on nsituralh occurring strain of Bacil¬ 
lus which is resistant to chlorainplienicol. The author 
has isolated several chloramphenicol-resistant strains 
of Bacillus from soil. One of the isolates, showing 
similar bacteriological properties as Bacillus mega- 
teriiun, was used throughout the experiment (Strain 7). 
It was gram positive spore forming bacilli, giving 
typical large, round, opaque whitish colony on nutrient 
agar, produces acid only from mannitol, sucrose, 
glucose, arabirose and xylose. Lactose was variable. 
Isolates were identified following the scheme ' of 
Bergey's Manual of Determinative Bacteriology, 7th 
Ed. and A Guide Book to the Identificaton of Ger.era 
of Bacteria (V.B .D. Skerman, 1967). Bacillus megaterium 
strain 7, could grow in the presence of 10 ^g/ml and 
was trained to grow by subculture in increasing con¬ 
centrations of chlo'amphe.'icol (50/xg/ml chloram¬ 
phenicol). Bacillus megaterium KM and Bacillus 


cereus T, used as standard, could not grow at the 
concentration of .10 /rg/ml. In order to measure 
chloraamphenicol activity, the ceils of chlojamphericol 
-sensitive and resistant strairs of Bacillusmegaterium 
were incubated in the nutrient broth containing 
250 and 500 /ag/ml of chloramphenicol for 0,8 and 20 h 
at37°C with shaking. [Nutrient broth consisted of 
meat extract (Kyokuto Seiyaku Co., Tokyo) 10*0 g.; 
polypeptone (Daigo Eiyo Kahaku Co., Osaka) 10*0 g.; 
sodium chloride 5-0 g; deionized water 1000 ml 
pH 7-3]. The amount of chloramphericoJ in the 
medium was bio-assayed using the cup-plate method. 
Only a weak inactivation was observed when the resis¬ 
tant strain was used. To increase tnc sensitivity of 
the test, the cells of either the resistant strain (Bacillus 
megaterium strain 7) or the sensitive strain (Bacillus 
megaterium KM obtained from the collection of this • 
laboratory) was incubatea with chloraamphenicol 
in nutrient broth and the degradation products of 
chloramplicnicol in the supernatant were a lalyzed by 
chromatograpny and autoradiography. Degradation 
products of ^^C-chloiamphenicol were detected only 
when the resistant strain was used (unirduced condi-' 
tion). The amounts of degradation products were 
markedly increased when the cells of the resistart 
strain, which weie pregrown in the presence of 10/xg/ 
ml of chloramphericol, were incubated for 20 h with 
^^C-cbloramphenicol(induced condition). No degiada- 
tion prOQiicts, however, were detected when the cells 
of Bacillus megaterium KM were incubated with ^^C- 
chloramphenicol under similar iininduced or induced 
conditions. Degradation of ^^-C-chloramphenicol was 
also demonstrated when the cell-free extract of Baallus 
megaterium strain 7 was incubated whh^^C chloram¬ 
phenicol, acetyi-Co A and Mg'*' ion, whilero degrada¬ 
tion was observed with the cell-free extract oi Bacillus 
megaterium KM. Thus, chloramphenicol decomposing 
enzyme in Bacillus megaterium strain 7 may partly 
be responsible for the chloramphenicol resistance of 
this Organism. Further work on the study of mecha¬ 
nism of the resistance is in progress. 

Author wishes to express In's sincere thanks to 
Dr. K. Izafci,Tohoku University, .Upan, for his kind 
guidance and to the Japanese National Commission 
for UNESCO, ICRO ana also to the Japanese Govern¬ 
ment for awaroing the fellowship and providing with 
necessary facilities for pursuing the research work. 

Department of Agricultural Pramod R. Shah*. 

Chemistry, 

Tohoku University, 

Sendai, Japan, June 8, 1976. 


* Permanent address: Prof. Shri Pramod R, 
Shah, Department of Microbiology, Sheth P.T. Arts 
and Science College, Godlira 389 001 (Pms)j Gujarat. 
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FUNCTIONAL REGRESSIONS IN FISHERY 
RESEARCH 

In linear regression situations arising in fishery bio¬ 
logy, Ricker^ has recommended the use of- a func¬ 
tional regression, when both the variates are subject 
to error of measurement or inherent variability or 
both.. In such cases the regression line is obtained 
> by finding the line which minimizes the sum of the 
products of the vertical and horizontal distances of 
each point from the line. Ricker refers to the esti¬ 
mate of the regression coefficient thus obtained as 
the ‘ GM ■ regression 

If, instead of sum of products, the sum of squaies 
of both the horizontal and vertical distances of each 
point from the line is considered, another lire with 
slope very close to the GM regression is obtained. 
Let the regression line of y on x be 

y = a + bx. (1) 

If P be any point (A:,y) such that PM and PN are 
the vertical and horizchtal distances from the line 
(x, a 4- bx) and [(y — ^lb,y)] are the coordinates of 
M and N respectively. Obviously, the distances 
PM and PN are {y — a ~ bx) and [(y ~ alb) — x], 
Minimizing PM- 4- PN^ is same as minimizing 
MN being the hypotenuse of the right-angled triangle 
PMN. Minimization of MN allows the line to shift 
itself towards the.point, which is ideally required. 
Considering all such n points as P, the quantity 


n 



( 2 ) 

is to be minimized with respect to a ar.d b: Differen- 
•tiating (2) with respect to a and equating to zero gives, 
after simplification. 


f y^ = iia -\- h Xi (3) 

■1 = 1 <=1 

Similarly differentiation with respect to b leads to 
the simplified form 

b ib^- - 1) y,x, ab (/y^ - 1) ^ x, - 

i=l t=l 

y + i O’i - = 0. (41 

i=l i=i 

If from (3) substitutions are made for a, {4) simpli' 
fies to 



+ b 


[ n n 

X i: r, 

.5 -r , 

[ n n ~ 

r -v. i: -v, 

i=i « J 




i; iv' - 


- 0 , 


which may be repiaced by 

s/b* - b^ -I- s., b - S/ = 0, (5 

where are respectively the variajTCc.s t; 

a: and y and the covariance between them. 

Employing the method of iteration, starting wii 
the estimate of GM regression as a trial value \vi 
lead to a solution of (5) which being the sloi->c of tl 
line under consideration. 

In the case of GM regression sir.ee the estiiua 
involves only the standard deviations of the variabk 
the pairing up of Ac'and y has no effect. But, .siiii 
the values come from a bivariate distribution, t‘ 
association of the variables has to be given due ccur 
deration when finding the functional relationsli. 
Here, this is guaranteed by theinvol/ement ofcovarian 
in the esimating equation (5). 

The regression of x on y is also the same, but i 
slope will be 1/6 since the axes are reversed. ‘1 
is obtained by interchanging the expressioJi.s 
variances of x and y in the esimating equation 
and solving. 

The variance of this regression is same a.s l 
of the Corresponding GM regression. 


Department of Marine Sciences, T. M. Sankar 
U ni versi ty o f Cochin, 

Cochin-682 016, August 5, 1976. 


1. Ricker, W. E., /. Fish. Res. Board Can., L 
30, 409. 
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EFFECT OF ACTINOMYCIN D ON CHIASMA 
FREQUENCY IN CHRYSOCORIS PURPUREUS 
(WESTW,) PENTATOMIDAE-HETEROPTERA 
It has been shown that actinomycin D (AD) binds 
to DNA and inhibits the synthesis of RNAb The 
drug is capable of inducing mitotic inhibition and 
striictiiral changes in Chinese hamster metaphase 
chromosomes in vitro-. Further the effect of AD 
on chiasma frequency has already been described in 
VU'iu Jaha and Sclmtocerca sregaria^'^. The 
chromosomes of most eukaryotes have a localized 
kinetochoF'c which presents as a primary constriction 
by light microscopy. The pentatomid bug Chiyso- 
at.ris purp It rents' represents holiokinetic nature of 
chromosomes. The relationship between kinetochore 
struct lire and resistance to radiations has been 
re portedThe present study has been undertaken 
to provide information on chiasma frequency of 
C\ pnrptirciis. 

Adult males were each injected abdominally with 
cithek O-Ol ml. of aqueous actinomycin D 
(10 Mg. ml.) or with 0-01 ml. of distilled, water. 
The insects were released on Croton sparsiflorus 
in cages. Control and treated insects were removed 
at random after specified intervals. The testes were 
dissected out in insect saline and fixed in Acetic 
alcohol (1 : 3) and processed as haematoxylin 
squashes. 

The large number of meiotic cells are active in 
synthesising nucleic acids and proteins during 
gametogenesis. This is essential for the formation 
of chiasma preferentially between chromosomes 
that were sitriicturally identical. A perusal of 
Table 1 would show the increase of chiasma 

Table I 

Mean Chiasma frequencies for the Different Hours 


of Treatment {AD)'^ 


Hours of 
treatment 

Treated 

Control 

6 

6-60±0-84 

6*22±0*78 

12 

7-20±0-92 

6 -10±0*86 

24 

7-40±0-78 

6-24±0-88 

48 

7-24±0-80 

6*20±0*89 

% 

Total Mean 

7vlli-0-83 

6*19i0-85 


* Based on 25 diplotene—diakinesis. 


frequency as compared with that in control. The 
observed increase in the frequency of chiasma in 
'halokinetic chromosomes of C. piirpureus fis com¬ 
parable with S. gregaria. Chromosomes with holo^ 


kinetic and localized kinetochore exibit identical 
response with AD. It is clear from these studies 
that the biochemical interactions of AD with chromo¬ 
somes are similar in both cases. The probable 
action and mechanism of the drug has been reported 
earlier with special reference to chiasma frequency^. 
Probably AD might play a role in activating 
kinetochores and chromosomes in favour of chiasma 
formation. 

The authors are grateful to Prof. K. Venkata 
Ramaiah, Director, and to Prof. S. S. Simha, 
Post-Graduate Centre, Warangal, for facilities. 

Department of Zoology, P. Venk.\t Reddy. 

Post-Graduate Centre, C. Jan. 4 L\h. 

Vidyaranypuii 506'009, N. Chari. 

Warangal (A.P.), August 4, 1976. 
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DIETARY INFLUENCE ON RESPIRATION IN 

SOME CALLIPHORID AND SARCOPHAGID 
FLIES (DIPTERA, INSECTA) 

Thot. GH the importance cf prccein irjesticri hrs teen 
Studiea in aepth^, very few studies have been con¬ 
ducted to probe the physiological reasonirg of irjes- 
tion of sugar content^ Ecologically, this is most 
important as the major carbohydrate material available 
to flies in the field is nectar and honey^. The present 
note deals with the comparative effect of sugar defi¬ 
cient diet on oxygen consumption in males and females 
of Lucilia cuprina Weidemann, Chrywmia megactphala 
Fabricius, Chvysomia rufifacies Macquart and Sarco- 
phaga ruficornis Fabric"is. 

Flies were provided with a balanced diet of meat 
pieces, granulated glucose and water in the roimal 
rearing set-up. In experiments lacking sugar, the 
diet consisted of mea pieces ana water. Flies were 
starved for six hours prior to experimentation. Mild 
etherisation was used in handling the flies. Wet 
weight determination.^ were made prior to measure¬ 
ments of respiratory rates. Individual flies were 
introduced in manometric flasks for measurement of 
respiratory rates. Determiratiors of O 2 cor sumption 
were made at the same time each day at 27° C with 
Warburgh respirometer. Flies (1, 4, and 7 day oldi 
were selected to cover all the major developmental 
features of the reproductive cycle in blow flies^. 
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Table I 

Oxygen consumption at 27°C 

Mean of ju,l*02 uptake/mg/hr in male and female blowflies provided with sugar 
(A), sugar lacking diet (B), corresponding difference (C) 

Species Sex and percentage decrease (D).* 

1 day old 4 days old 7 days old 





A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 

L. cuprina 

s 

2 - 

27 

1-79 

0-48 : 

21-00 

2-43 

1-88 

0-55 

22-70 

2-69 

2*10 

0*59 

22‘00 



2 * 

56 

2-48 

0-08 

3-20 

3-78 

3-67 

0-11 

2-90 

5-32 

5-17 

0-15 

2‘80 

C, megacephala 


L 

■76 

1‘28- 

0*48 

27-10 

1-80 

1-30 

0-50 

28-00 

2-16 

1-57 

0*59 : 

2:7*30 


? 

1 - 

>91 

1*82 

0-08 

4*60 

3-15 

3-01 

0-14 

4-50 

4-92 

4-73 

0-19 

4*00 

C, rufifacies 


1 

‘44 

0-99 

0-42 

30-00 

1-53 

1-07 

0-46 

30-30 

1-84 

1-26 

0-58 

31-70 


? 

1 

•59 

1-51 

0-08 

5-20 

I'll 

2*57 

0-15 

5-50 

4-64 

4-38 

0-26 

5-60 

$. ruficornis 


1 

•12 

0-68 

0-44 

39*20 

L26 

0-75 

0-51 

40-80 

1-56 

0-97 

0-59 

38-00 


$ 

1 

•43 

1-32 

0-11 

7-80 

2-38 

2-21 

0-17 

7-40 

4-12 

3-86 

0-26 

6‘30 


Average for three determinations at each time stage. 


Table I gives the mean percentage decrease in O 2 
uptake of male and female blowflies provided with 
sugar deficient diet. The fall in the male species is 
very significant compared to the decrease in O 2 uptake 
of the females. 

A great variation in oxygen consumption of adult 
flies of the above species is known to exist^, it was 
also noted that females in general utilise more oxypen 
than male.'i on /xl/mg basis. Metabolic rate per unit 
weight in diflerent species was found to be in the 
Ol der of L. ciiprina > C. megaceplnla > C. rufifacies 
> S. ruficornis. Complete reversal of this order 
as a response to sugar deficient diet, expressea in 
terms of /xl O 2 consumed/mg/hr is a noteworthy feature 
of the present studies. Fall in oxygen uptake per 
unit weight in different species was found to be in 
the order of S. ruficornis > C. rufifacies > C. mega- 
cephala > L. cuprina. 

The reasons for such a physiological expression 
perhaps lie with the eco-physiological demands imposed 
on tnese blowflies. Proteinaceous matter is known 
to accelerate the reproductive development and egg 
laying in blowfly females. Thus, in females, the protein 
.hunger is directly associated to the function of species 
survival. As yet, no physiological explanation has 
been offered for the uptake of p oteir.s by male blow¬ 
flies^. The primary role of the males is to inseminate 
the virgin females for which it does not seem to depend 
on protein diet. 

The reported “ protein, hunger ” and the asso¬ 
ciated higher metabolic rate in the absence of protein 
. diet is more in females, but surprisingly, much less 
in males of Calliphoridaeh^. The sudden fall in Oo 
uptake of males in the absence of any sugar supply 
reyeals the necessity of a carbohydrate substrate for 


males. This further indicates the presence of diffe¬ 
rent dietary demands of males and females and cor- ; 
firms the drive component theor} suggested by Cala¬ 
brese and Stoffolano^. In addition, the pattern of ^ 
respiration emerged as a response to sugar deficient |; i 
diet helps in understanding tne inherent properties of | • 
resistance of blowflies to inimical conditions. Para- r| 
meters, vzr., body size, boay weight, growth rate, total S i 
and tissue water content have satisfactorily explained ! I 
the / 1 //O 2 uptake/mg/hr in selected Calliphoridaeh 
Perhaps the same parameters coiild be employed to 
explain the resulting order of resistar ce, v/z., L. cuprimi 
> C. megacephala > C. rufifacies > S. ruficornis. The 
validity of these results in terms of survival fitrejs ■ 
of species will be discussec elsewhere. 

I thank Dr. G. T. Tonapi for helpful comments, :i 
Prof. Mulherxar for facilities and U.G.C. authorities f 
for the awara of a Junior Research Fellowship during : 
the tenure of this worr. U 

Department of Zoology, Vijay Khole. | 

University of Poona, Poona 411 007, India, 

September 21, 1976. 
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CYTOCHEMICAL EVIDENCE FOR THE endoplasm was intensiiy blue. The details are given 

PRESENCE OF STRONG ACID GROUPS OF in Table I. 

POLYSACCHARIDE IN A CILIATE PROTOZOA, 

CONCHOPHTHIRIUS LAMELLWENS mammalian polysaccharide gives maximum 

AMICRONUCLEATUM staining witn methylene blue at an alkaline pH and 

PoL\ SACCHARIDE of mammals have been, classified as the acidity is increased the dye uptake is decreased 

into acidic and basic groups accordi.ng to their or absent-. In Tetrahymena jpyriformis (Strain W) 

capacity to bind the basic dye, /.e., methylene blue- binding of methylene blue was very intense at pH 

at various pHh Presence of weak acidg roups, has levels 9*0, 8-0, 7-0, less at pH 6*0 and 5*0 and absent 

been reported in mammalian polysiiccharide- and in. at pH 4*0 and below^. Butin the present study the 

the polysaccharide of a cillate protozoan Tctrahymeim binding capacity of methylene blue in this commensal 

pyrifonnis (Strain W)^. As a part of a detailed cyio- ciiiate protozoan is unaltered as the acidity is 

chemical study on this cilialc, the study of meinylene increased. It is assumed that acid polysaccharide 

blue staining was carried out to assess the quality and exists in this organism so that dissociation cf acid 

characteristics of the polysaccharide. groups is not suppressed at pH 4*0, 3-5 and 3*0. 

Table I 

Specific areas of methylene blue staining 

pH 9.0 pII8*0 pH 7-0 pH 6*0 pH 5*0 pH 4-0 pH 3*5 pH 3*0 
Macronucleus — 


BawSal granules 

— 

— 


- 





ictoplasm 

~ 

- 

- 

- 

— 

— 



Peristomal region 


-I- 

"h 

-1- 

+ 

4- 

4- 

-r 

Anterior thigmotaclic 
region 


-I- 

-1- 

+ 

4- 

-h 

4- 

-4 

Region surrounding 
the macro nucleus 

-I-H- 

+ H- 

+ -1- 

-f-H- 

-h -h 

4- 4- 

4- + 

4- -r 

Posterior endoplasm 

4--I- -4 

-h-l-l- 


-|- -h + 

+ -1- -1- 


+ + + 

4-4- + 


—■ Negative; -!- Positive; T-T Strong; 

Conchopkthirius lainellidens amicronuciealwn is a 
commensal ciiiate in the mantle cavity and on the gills 
of the common fresh water mussel, Lamellidens 
marginalis^. These mussels were collected from 
Moosi River in Hyderabad, and. dissected immediately. 
The mantle cavity and gills were washed and the 
c^liates were picked up with a fine pipette, air dried 
on slides and fixed in 10% neutral formalin. Solution 
of methylene blue B (5 m’M) was prepared using 
veronal-actate buffer ra.nging in pH from 3*0 to 9*0 
and the slides were immersed in it for 24 hours. 

Capacity to bind methylene blue was demonstrated 
over a wide range of pH values. Binding of the dye 
was intense at the pH levels tried. The macro¬ 
nucleus, ectoplasm and basal granules were unstained, 
the peristomal region and the anterior thigmotaede 
region had a few bluish granules but the posterior 


Intense. 

One of the authors (MAK) gratefully ackrcwledges 
the financial assistarce ficm U.G.C. 

Protozoology Laboratory, M. A. Khan. 

Departmer t of Zoology, Malang Mahmood. 
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Osmaria Uriversity, 
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ROTIFERS AS INDICATORS OF POLLUTION 

During the course of studies on rotifers in different 
samples of water around Visakhapatnam, Andhra 
Pradesh, an interesting observation was made in 
harbour backwaters. A particular species of Roii- 
fera Brachioniis pUcatilis Muller, was observed to be 
present only in certain periods of the year. 

The area investigated is a wide shallow brackish 
water ' environment surrounded by small mangrove 
plants. It is higlily polluted and frequently subjected 
to sewage and urban effluents along with the industrial 
wastes. 

During the period from March, 1975 to February 
1976, regular weekly samples of plankton were 
collected from two points in the above locality. The 
quantitative study of the rotifer, Brachioniis plicaiills, 
revealed that there were two peak periods of abun¬ 
dance (Table I) one in summer (June) and the other 
in winter (January) . According lo George^ Roti¬ 
fers showed a summer maximum in tropical waters. 
But in the present observation in addition to the 
summer peak, B. pUcatilis showed ar other peak in 
winter. 


the remaining part of the year. But the observatiors 
from the other samples of water in Visakhapatram 
showed the presence of these two species in abundance 
in highly polluted fresh water envirormentslike pords 
and swamps. Arora- reported species of Polyarthru 
and R. rotatoria in polluted waters of Nagpur. From 
the present observation, it is clear that these two species 
K. tropica and R. rotatoria are not able lo toleraie 1; 
the varying salinity conditions. }i 

i 

According lo Ahlstrom^, B. pUcatilis can he | 
regarded as an indicator of high alkalinity as thisspecicN | 
inhabits only brackish waters. But from the fore- | 
going account it may be concluded that the presence | 
of this species (B. pUcatilis) may indicate the j:] 
polluted nature of the brackish water environ men 
and its occurrence in waters having low alkahnii.'. ■ 
Further, the absence of this species in fresh walcr ^ 
bodies of Visakhapatnam supports the above con¬ 
clusion. 

Thanks are due to Prof. K. Hanunian.tha Rao, 
Head of the Department of Zoology, for providing 


Table I 


Months 

Tempe¬ 

rature 

°C 

pH 

Dissolved 

oxygen 

(Mg/L) 

BOD 

(Mg/L) 

Salinity 

Species of Rotifera 
recorded 

Organisms, 

liter 

March 1975 

26*5 

8*8 ^ 

4-2 

10-2 

9-45 

B. pUcatilis 

18 

April. 

27*5 

8*5 

3-7 

24-3 

16-n 

B. pUcatilis 

98 

May 

29-0 

8-0 

1-68 

26-4 

17-77 

B. pUcatilis 

172 

June 

30*5 

7-5 

0-82 

32-0 

11-33 

B. pUcatilis 

1858 

July 

25-5 

8-5 

3-8 

15*0 

10-52 

Nil 


August 

24-0 

8*8 

6*2 

8-8 

2-25 

K. tropica 

8 







R. nitatoria 

12 

September 

24-5 

8-5 

7-1 

^•8 

3-32 

Nil 


October 

23*5 

O.Q 

6*2 

10*6 

3-66 

Nil 


November 

24-5 

8*8 

3-2 • 

12-0 

8-81 

Nil 


December 

22*5 

8-5 

2*5 

14‘6 

6-91 

Nil 


January 1976 

23*5 

7*8 . 

0-95 

36*8 

7-07 

B. pUcatilis 

2642 

February 

24-5 

8-0 

2*5 

26-0 

10-55 

B. pUcatilis 

266 


Details of chemical .analysis are given in the table, 
from which is is clear that the abundance of this 
species is mair 1> controlled by pH and dissolved oxygen 
content. High values of B.O.D. were recorded during 
the months of April, May, June, January and February. 
This speices showed a wide range of salinity tolerance 
7-1-17* 8%. 

A few numbers of Keratella tropica and Rotaria 
rotatoria were also found during the period of August 
in the same locality, when the salinity was very low 
(2-25 %) while they were completely absent during 


facilities. Ore of us (RKR) iharks the C.S.J.R. 
for awarding a J.R.F. 

Department of Zoology, R. Kameswa.ra Rao. 

Andhra University, Waltair, P. Chandra Mohan. 
October 7, 1976. 
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CCC INDUCED MEIOTIC INST ABILITY IN 
GRAS'': HOPPER SPERMAl'OCYT’ES 

Wanton use of fungicides, insecticides a,nd herbi¬ 
cides in modem agriculture has rightly raised the 
question of their possible adverse effects oa the eco¬ 
system at all levels : cell, individual and population. 
It has been reported that routine application of 
herbicides to fields leads to genetic and morpho¬ 
logic changes which, contribute to the instabiliiy 
in the seed stocks^’-. In the present paper the 
authors have described the effects of the herbicide, 
chloramqual chloride, commercially known as CCC, 
on the spermiatocytes of an acridid grasshopper 
Oxya relax. 

The grasshoppers were injected with 0*5% of 
the chemical at a dose of 0*05 ml/individual and 
their testes were fixed at different intervals of time. 
Individuals injected with an equal dose of distilled 
water served as the control series. 

The treated series on comparison with the control 
showed a much greater number of abnormal 
spermatocytes. The frequency of such abnormal 
cells was highest at 12 hours of fixation (10-6%) 
after which there, was a decline (Table I). However, 
the over-all nature of the abnormality was the 
same regardless of the period of treatment. Out of 171^8 
spermatocytes examined there were only 4 cells with 
distinct breaks (Fig. 1) while the number of disturbed 
anaphases was observed in as many as 65 cells. 
In most of such plates, the chromiOKomes had 
failed to seggregate properly (Fig. 2) and in a few 
cases a number of laggards were seen (Fig. 3). A 
good number of metaphase I plates also disclosed 
the presence of two or more univalents which had 


resuUed from the smallest pair(s). Judging from 
^their disposition in the plates it appearcdl that 
these univalents had undergone an early separation 

(Fig- 4)- . ■ , 



Figs. 1-4 


Tabu- I 


Frequency dlsUibution of uhnonual cells ai differeiu hours of fi.xiqiou 

Hour of fixad'on 

Total No. .. . 

Cl cells Dipl. Diak, Met. I Met. 11 Ana. 1 Af a. 11 

observed 

% 


15 minu'es 

115 






1 

0-87 

30 mirutes 

_ !d4 



1 



1 

!-28. 

1 hear 

110 


,. 




2 

1-81 

2 hours 

225 


2 


13 


3 

8*00 

4 hours 

248 


2 

2 

14 


. 1 

7*66 

8 Hours 

312 

2 

2 

6 

11 


4 

S*01 

12 hours 

179 

2 

2 

1 


14 


10.61 

24 hours 

346 

7 

2 

4 

11 


3 

7*80 . 

48 hours 

109 

1 


1 


5 

1 

7*34 


Total 1788 

12 

10 

15 

49 . 

19 

. 16 

6 * 7'^ 
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Except for the effect of CCC on the rate of muta¬ 
tion in bacteria and fruit flies^, no systematic work 
on its effects on other biological systems, and on 
the dividing cells in. particular, has been, so far as 
known to> iisl, undertaJcen. We find that CCC, 
unlike many of the herbicidesi andi pesticides'^"'^, 
does not have much adverse effect on the structural 
integrity of the chromosomes as evinced by the 
absence of stickiness, fragmentation, bridges, etc. 
Almost similar results have been reported in the 
meiotic cells of sorghum and other plant materials 
fo-llowing the application of Atrazin, a systemic 
herbicide^. The exact mechanism by which these 
chemicals bring about the cytological damages is 
not yet clear. However, in the absence of any 
marked differential! effect^ on the choromiotsome 
striKcture per se, it is probable that these chemicals 
disturb the phy'siological/biochemical systems of 
the cells which eventually interfere with the 
spindle organization. 

Post-Graduate Department of R. Prasad. 

Zoology, H. N. Behera. 

Berhampur University, C. C. Das. 

Berhampur 7, 
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SEXING THE PUPAE OF GRAM CATERPILLAR, 
HELIOmiS ARMIGERA Hbn. (LEPIDOPTERA: 

NOCTUIDAE) IN RELATION TO CERTAIN 
MORPHOMETRIC CHARACTERS 

Sexing insects in their larval and pupal stages can 
be advantf^geously used in studies like sex attractants, 
chemosterilants and male sterile technique. The 
position of genital opening is more often used to dis¬ 
tinguish sex in pupae than other characters'-^. 

When the gram caterpillar, Heliothis armigera, was 
mass cultured, initially on the leaves of Bengal gram 
up to the third instar, and then individually on soaked 
Bengal gram seeds, several external morphological 
differences between the sexes of the pupae were noticed. 
The genital opening in the male was located on the 
posterior region of the 9th abdominal segment and 
was flanked by a pair of pads. The female pupae 


had their gonopere located on the anterior aspect 
of the 8rh abdominal segment mid.-ventra.lly, in the 
form of a dot-like cleft (Fig. 1). The deleiminaiion 
of the segment on which the genital opening is located 
may be facilitated by pinpointing it from the wing 
pads which extend to the posterior margin of the fourth 
abdominal segments as shown in the figure. 




It is evident from Table I that there was a 
significant difference in the weight, length and width 
of the pupae of both the sexes. The male pupae were 
much smaller than the female. Significant correlation 

Table 1 

Sex differences in size and weight of pupae of 
H. armigera (Mean of 20 observations) 


Sex 

Weight Length Width 
(mg) (mm) (mm) 

Duration 

(days) 

Male 

222-58 

16-36 

4-89 

11*95 

Female 

283-22 

18*11 

5*43 

10*10 

Standard error 

23*87 

1*36 

0*50 

0-17 

(S.F.) 





was found to exist among 

all the 

three 

characters 


in either sex. The strength of the association was 
maximum between the weight and the length, the 
correlation coefficient (r) being 0* 83 and 0-48 in feir.ale 
and male respectively. Significant coi relation w'as 
also found between width and weight and widtli and 
length of pupae of the sexes. The development period 
of the pupae also varied significantly in the sexes, 
It lasted 11-13 days with an average of 12-0 days in 
the male and 10-11 days with a mean of 10-1 days 
in the female. Ii was also noticed that the niale pupae 
showed constant twisting and turning movements 
whereas females were inactive and displayed only 
occasional movements. 
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The above characters provided an accurate method 
of separation cF the two sexes. The adults also showed 
dimorphism by way of their external colour variations, 
the male being paler than the feniale which is brown 
in colour. 

Department of Agricultural K. Narayanan. 

Entomology, V. V. Rantamurthy, 

Tamil Nadu Agricultural R. Govindarajan. 

University, S. Jayaraj. 

Coimbatore 641 003 
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THE GRASS SEED INFESTING THRIPS 
CHIROTHRIPS MEXICAN VS CRAWFORD ON 
PENNISETUM TYPHOIDEUM AND ITS 
PRINCIPAL ALTERNATE HOST CHLORIS 
BARBAT A 

Many Gramineae and Cyperaceae in cultivated fields 
provide a perennial source of species of Chirothrips, 
Anaphothrips, Bregmatothrips, Caliofhrips and Haplo- 
thrips to mention some of the major genera, are often 
of considerable importance in view of their build up 
in many crops at different stages of their growth. 
Species of Chirothrips have bee.n known to feed on the 
ovarian tissues of many grass species destroying a good 
proport'ons of the seeds. Of such well-known species 
of Chirothrips are C. niexicanus, C.falsus Priesner 
producing a coiside/able decrease in the yield of 
Bermuda grass seed (Roney, 1949)^ and Rhodes grass 
seed (Riherd 1954)- in the United States of America, 
of Timothy grass seed by C. manicatus Halidayand 
C. hamatus Trybom in Sweden (Johannson, .1946)'’ 
of meadow fox tail grass by C. hamatus in Finland 
(Hukkinen 1936)’ and of cocksfoot seeds by C, pallidi- 
carm'i; Priesner in New Zealand (Doull, 1956’‘’; Lewis, 
19736). 

In so far as has been known the species C. maxi mi 
Ananthakrishnan, C. ramakrishnai Ananthakrishnan, 
C. mexicanus and C. meridionalls Bagnall form the 
major grass infesting thrips in India. While reporting 
for the first time the damage potential of the poly- 
phagous cosmoDolitan species C. mexicanus to young, 
growing ears of Pennlsetum typhoides, observations 
presented herein also attempt at a correlation bet¬ 
ween their abundance in Pennlsetum with that of its 
major alternative host Chloris barbata, abundant 
in Pennlsetum fields. The incidence of this species 
in Chloris barbata is of the range of 25--30 indivicluaN/ 
branch of the four-branched spike, each with 44-50 


spikelets, presenting an unusual preponderance of 
males to the extent of resulting in a sex ratio of 2:1 
to 5:1 (males: females), appears to be of considerable 
interest suggesting an arrhenotokous parthenogenetic 
mode of reproduction occurring side by side with 
normal sexual reproduction. 

Regular collections of Chloris barbata inflorescence 
as well as on the young growing, maturing and scene- 
scent earheads of Pennlsetum, provided evidence of 
the abadnaii<,e of Chirothrios mexicanus witn popula¬ 
tion counts rangingf .'om 30—48 in young earheads and 
decreasing to 22-32 in ripening earheads/25 beats, 
with scarcely an individual in the seenscent earheads 
the corresponding population counts in Chloris barbata 
range from 10-197 adults/25 beats (Fig. 1) 


ISO, 



MARCH I APRIL MAY 

Ripening of 
Ear heads 

Fig. 1. Trends of infestation of Chirothrips mexi¬ 
canus on Pennisetum typhoides and Chloris barbata 

Only one egg is laid per floret, the larva feeding on 
the growing ovarian tissue, preventing seed formation. 
It was earlier reported in C. pallidicornis (Doull, 
1956)5 that, when the populations of Chirothrips reach 
20 /inflorescence, 30% cocksfoot seeds got destroyed. 
Examination of the inflorescence of Chloris barbata 
reveal all stages of development from egg to pupa with 
one individual per flower. Of 176-200 florets of 
Chloris barbata examined on a complete branched 
spike, 57-75 individuals of C, mexicanus occurred 
in various stages of development, there being only 
one individual per floret. The overall seed damage in 
Pennisetum Ni2iS of the order .of 5-10% of the cases, 
^hil? in Chloris barbata the very heavy inci^Qncc 
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indicated a total damage of 60% of the seeds. In view 
the ability C. mexicanus to maintain a steady popu¬ 
lation in this weed host Chloris barbata, the possibility 
of a very heavy build up in Penniseiinn ears can¬ 
not be overlooked. Further work in this direction 
is in progress. 

This work was carried out during the tenure of 
ICAR gr ,nt for which thanks are due. 

Entomology Research Unit, T. N. Ananthakrishnan. 
Loyola College, G. Thirumalai. 

Madras 600 034, November 2, 1976. 
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CHROMOSOMES OF DIPLOID AND TRIPLOID 
PUSCHKJNJA LTBANOTICA L. 


Piischkinia libatioiica L, (Fam. Liliaceae) has got five 
pairs of easily distinguishable chromosomes (Fig. 1). 
So far no heterochromatin has been detected in these 
chromosomes^, A few triploids were identified for the 
first time in Puschkinla (Fig. 2). Triploids appeared 
in the population with extremely low frequency. Of 
2000 bulbs scored only 9 triploids without B chromo¬ 
somes were isolated. Their chromosome length, chromo¬ 
some volume, chromosome mass and DNA content 
were estimated and compared with diploids (Table I)^ 



Figs. 1-2. Big. l. Chromosomes of Puschkima-, 2n=10 
(X ca. 2,300). Fig. 2. Triploid in Puschkinia; 2n = 15 
(X ca. 2,000). • ■ . 


Table I 


Chromosome length 

and volume, 

chromosome num 


and DNA content 


Total 

Tola 1 Chromosome 

DNA 

chromosome 

chromo- 

mass- 

conleiU' 

length some^ volume ( 

X 10-^1 

(arb. 

(micron) 

(cubic 

micron) 

gm) 

unit) 

Diploid 71-59 

191*64 

19-37 

18-03 

Trijloid 110*79 

290*56 

29-73 

27 2-i 


M 

1. Chromosome volume measured ai nieiapli;i5e;; 
from 40 well spread cells (Figs. 1,2) considering chroira- i ; 
lids as cylindrical in form. 

2. Chromosome mass = - Total dry mass — nucld'tr i 
dry mass; estimates were made by interference micro¬ 
scopy (Davies-) in 40 2C nuclei isolated from joo: ■ 
tips following the method of McLeishh 

3. DNA content estimated by Fculgen phouimetr} 
(McLeish and Sunderland''’ using Barr and Slroiiii 
Integrating Microdensitometer. 40 2C nuclei wen 
estimated. 

These characters in triploids Showed a prororlioraii ( 
increase at a constant rate of 1*5 limes as comparii;; 
to diploids. This indicated that there was no chintz' 
in chromosome length, chromosome volume, its niii) i; 
and DNA content consequent to polypioid.v, li*,' 
was therefore, concluded that ro chromosome n’ 
organisation took place during the process of 
ploidisation. On the other hand, several gencia c : 
Liliaceous family s6.ch as Trillium, FritiUarhi iir: 
Paris showed diminutioif of chromosome size\ wkt 
the chromosomes are characterised by signifean 
amount of heterochromatin. La Cour's^ obscrvaliui; 
in Trillium tschonoskii arc also significant, wki^ 
reduction of heterochromatic segments was noiec ; 
in tetraploids. In the light of present observatiir- 
it can be suggested that the cflect of polyploidr';. 
different in ebromsomes with hcterochromalin ; 
those without. 

Sharma® also observed no variation in chromosoiii 
size in tetraploids of Vicia saliva where no signifies; 
amount of heterochromatin was observed in 
chromosomes of diploids. V. faba on the other tar 
having prominent heterochromatic segments jn diploic 
showed significant difference in chromosome ‘ 
in polyploids. From the present comparison, 
therefore follows, that species where diploids do ft 
have any significant amount of heierochromatin nc. 
not show any difterence in chromosome size; ; 
increased level of ploidy. 

The author is thankful to Prof. H. Rees, Depai i 
menr of Agricultural Botany, University College t ■ 
Wales, Aberystwyth, Wales, U.K., for his guidar: ' 
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and to University College of Wales, Aberyslwyih, for 
granting him an SRC Fellowship. 
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Bidhan Chandra Krishi V’Swa Vidyalaya, 

Kalyani, Nadia, West Bengal, India, 

November 2, 1976. 
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KARYOTYPE IN THREE CULTIVATED 
VARIETIES OF GLYCINE MAX (L.) MERR. 

Glycine max (L.) Merr. commonly known as soya¬ 
bean, is cyto’ogicaliy not adequately explored^^‘^>®. 
A thorough analysis of karyotype was made only 
recently in the cultivated variety UPl in G. wax\ 
in. this investigation a comparative study has been 
made on the detailed cytology of UPI, Improved 
Pelican and Mammoth. Somatic chromosomes were 
studied From young root-tips after pre-treatment in 
saturated paradichlorobenzene solution at 15'C for 
2*5 hours and fixation in acetic-alcohol (i. : 2) for 30 
minutes followed by hydrolysis in 2% aceto-oicein 
NHCl (9:1) soluton and finally squashing in 1% aceto- 
orcein solution. Somatic complement in this species 
has been found to consist of forty chromosomes 
(Figs. 1, 2, 3, 7). Secondary constrictions were 
observed in three to four pairs of chromosomes. The 
longest pair was provided with supernumerary cor.stric- 
tions. In all the varieties the karyotype was graded 
and the following morphological types have been 
observed (Figs. 4, 5, 6). 

Type A—Represented by comparatively long chromo¬ 
somes, each with three constrctions, one primary 
and the other two secondary. Of these, one was nearly 
median in po.sition and the other tvo located in sub- 
median positions at the two ends. 

Type B—Represented by medium-sized chromosome 
each with two contrictions, primary and secondary. 
One oi the constrictions'was • submedian in position 
and the other was nearly median to submediin to the 
longer arm. 

Type C—Nearly long chromosomes each with 
median to nearly median primary constrictions. 


Type D—Medium sized chromosomes of slightly 
rangin^, length each wilh submedian, primary constric¬ 
tions. 
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Figs. 1-3. Somatic metaphase in varieties UPJ, IP 
and Mammoth respectively (2 n =■- 40), X 2,100. 

Figs. 4~6. Idiogram in UPI, IP and Mammotn 
respectively. 

Fig. 7. Photomicrograph (2?i = 40) in UPI. 


Type E—Medium-sized chromosomes each with a 
primary and a secondary constriction. Ore nf them 
was submedian in position, and the other w'as nearly 
median to the longer aim. 

Type F—Medium sized to short chromosomes of 
varying sizes, each with nearly median, to sutmedian 
primary constrictions. 

In the variety UPI, the chromosomes were short 
to medium-sized ranging from 1 •5-3-2 p, four pairs 
of them had secondary constrictions ard the longest 
pair having supernumciuiy cor strict ions (Pigj. 1,4). 
All the six morphological types were present in this 
variety. Two pairs of chromosomes represented 
type B, one pair of them was comparatively long. 
TypeD was represented by five pairs of chromosomes, 
two pairs had nearly submedian and three pairs had 
nearly median, primary constriciiors. The chromo¬ 
somes in the variety Improved Pelican, were mostly 
similar to those in the variety UPI having the size 
range between 1-4-2-4/4. One pair of chromosome 
resembled type A but one of the constrictions was 
located at the distal end. The somatic chromosome 
complement in the variety Mammoth was quite diffe¬ 
rent from that in the other two varieties; chromosome 
size in this variety varied from T3-2-3 fj,. Types A, 
C and E are absent but B was represented by three 
pairs of chromosomes, of which or e pair was provided 
with a very short secondary constriction at the distal 
end of the longer arm. Total amount of chromatin 
content per haploid complement was 41-4^ in the 
variety UPI, 37-4/r, in Improved Pelican ard 36-lp, 
in Mammoth. 
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Karyotype of G. max was not thoroughly ar alysed^»*. 
Detailed karyotype was analysed in G. max variety 
UPI following the technique described in ref. 1. In 
soyabean, however, a better karyotype was obtained 
following pretreatment in saturated paradichloio- 
benzene at 15°C for l*5>-2 hours and fixing in 3: 1 
for 48 hours at 37° C before hydrolysis and subsequent 
staining in leuco-basic fuchsin. Besides, the root- 
tips were incubated in pectinase for 1*5 hours at 
30 ^ 
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PHOTO-INDUCED CONIDIATION IN 
ALTERNARIA MACROSPORA ZIMM. AND 
COLLETOTRICHUM GOMPHRENAE RAO AND 
SALAM 

Both quantum and quality of light influence sporo- 
genesis in phytopathogenic fungp“^. But the precise 
quality of light on sporogenesis has remained elusive 
till recently. Notable is the near ultraviolet (NUV) 
light which appears to be effective m inducing sporula- 
tion of a few fungi®"®. 

In this note we report on the quality of light influ¬ 
encing sporulation of two fungi. Alternaria macrospora 
Zimm. isolated from Gossypium hirsutum and Coileto- 
trichum gomphrenae Rao and Salam from Gomphrena 
decumbens sporulated profusely when exposed to 
‘Black light’ fluorescent lamp (320-420 nm) and 
‘cool white’ day light fluorescent lamp (300-700nm) 
respectively. Alternaria macrospora produced maxi¬ 
mum number of spores when exposed to near ultra¬ 
violet light, but cultures incubated in daylight fluore¬ 
scent lamp produced less number of spores (Table 1). 
Several species of Alternaria sporulare profusely under 
near ultraviolet light followed by a period of dark- 
ness^’’-®. 

the various media tried, viz., potato dextrose agar, 
Water agar, oatmeal agar, cotton leaf extract agar, 
Czapek’sagar with and without yeast extract (0*1%) 
and Richards’ agar, we found that photo-induced 
Sporulation in A. macrospora was more pronounced 


[ Curreiif 
Science 

when giown on modified Richards’ agar medium. Cul¬ 
tures incubated in total darkness did rot spo'-ruiate 
in all media. Furthermore, lowering the sucrose con¬ 
centration from 5-0-0*5% in Richards’ agar induced 
the maximum number of spores. 

Table 1 

Ejffect of ‘ Black Light ’ and ‘ Cool white ’ daylight 
fluorescent lamps on sporulation of A. macrospora in 
culture'^ 

Spore No. /ml in 

Treatment thousands'*' 

‘ Black light ’ lamp 6200 

‘ Cool white ’ daylight lamp 20 

Total darkness nil 

* 12h light/12 h dark cycle was given and grown 
on Richards’ agar. 

Spore counts taken on 10th day after inoculatior, 
**Each result is an average from three replicates. 

CoUetotrickum gomphrenae grown on potato dex¬ 
trose agar sporulated profusely when exposed to 
\isible white light. But, near ultraviolet light from 
‘ Black Light ’ was not as effective as light from visible 
white light. Leach® cor eluded that most furgi do 
not respond to near ultraviolet light in sporulation, 
Recent report on the effect of visible while light on 
enhanced spore production by Trichometaspfiaeria 
tiircica^'^-agxtes with Leach’s statement. Tne response 
elicited by C. gomphrenae also clearly confirms tc 
Leach’s® cor elusion., 

We thank Prof. A. Mahadevan, Director, CciUu 
of Advanced Study in Botary, TJniversily of Madras 
Madras, India, for critically going through the iriarn 
script. 

CAS m Botany, Madras 5, K. S.Bhama. 
November 12, 1976. R. BALASUBRAMANIA^ 
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CALLUS INDUCTION AND BUD FORMATION 
IN FURCRAEA GIG ANTE A VENT., 
AMARYLLIDACEAE 

Establishment orpiaallets in vitro in monocotyjedors 
is restricted to members of a few families like 
Graniincac, Orchidaceae, Liliaceae and Iridaceae, 
which have been ably summarised recently^-^. 
The comparal've study of the totipotericy 
in tissue explants and callus of some 
members of Liliaceae, Iridaceae and Amaryllid- 
aceac show that the morphogenetic response of the 
latter was not cncouragingL 

The present investigation on Fnrcraea giganteaNent,, 
a libcr-yicIding plant of Amaryllidaceae is to report 
the regenerating capability and totipotency of tie 
cells for callus induction and bud differentiation in 
vitro. 

Several bulbils having the potentialities to develop 
into ''ndependcnl plants were produced on the huge 
branched inflorescence axis. Each bulbil had a 
basal swollen part gradually tapering to the apex, 
ensheathed by three or four leaves. The basal part 
of the bulbil after proper sterilization was cut into 
four longitudinal sectors under aseptic conditions. 
The explants were grown on the Murashige and Skoog 
mediund supplemented with kinetin (1*2 mg/1), lAA 
(4 mg/1) and, 3% sucrose as carbohydrate source. The 
medium was jelled with 1% Bacto Difeo Agar. 
Prior to autoclaving, the pH was adjusted to 5-8. 
Cultures were maintained at 28 i 2°C and witn an 
intensity of 1200 lux h'ghl for 8 hoins in 24 hours 
period. 

In 13 weeks, the explants regenerated into plantlets 
without callus formation. These regenerated plantlets 
were morphologically ditferent from the bulbils, in 
having a thin basal part ensheathed by many narrow 
leaves. The basal part of the leaves from the 
regenerants were excised and transferred to Norstog 
and Rhamstine medium 59 (2)^ supplemented with 
cocouit milk (l50ml/l) and 2, 4 -D (0-5 mg/1) 
and with the omission of adenine sulphate and 
kinetin. It was jelled with 0*8% Bacto Difeo Agar. 
Physical conditions were maintained as before. 

The pale-yellow callus, de\eloped after two weeks of 
inoculation, became quite profuse at the end of the 
5th week and: the condensed buds were diflerentiated. 
In 13 weeks, the buds developed further and produced 
many long ano narrow leaves. However, rhizogenesis 
could not be observed even after a long continuous 
culture. ^ 

Tne authors gratefully acknowledge the Pachai- 
yappa’s Charities for providing laboratory facilities 
and Dr. V. S* Sundaralingam for his encouragement 
and valuable suggestions. 


Department of Botany, K. K. Lakshmanan. 

Pachaiyappa’s College, . K. Janardhanam. 

Madras 600 030, 

November 5, 1976 
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POST-INFECTION CHANGES IN VITAMIN C 
CONTENTS OF BANANA FRUITS 

The deficiency of L-ascorbic acid is known to produce 
scurvy in human beings. It is required in several 
metabolic pathways and its biosynthesis in plants 
has. been extensively reviewed by Mapson^ ard Isher- 
wood and Mapson^. 

Helminthosporium speciferum Bain (Nicot) causes 
considerable rotting of banana fruits in local market 
and sto rage. Ascorbic acid contents in rotting ‘ alpan ’ 
bananas were determined by inoculating H. speciferum. 
Six replicates were used for each set of experiment. 
Inoculated fruits were incubated at 25° i PC for 15 
days and healthy and diseased tissues adjacent to the 
inoculated region were analysed at regular intervals 
of 5 days. Quantitative estimation in ascdrbic acid 
content was made by Systronicscolorimeter. Modified 
method suggested by Roe and Kuether® was employed 
and the results are presented in Table I. 

Table I 

Showing ascorbic acid {mgi 1(19 gm. of fruit pulp) of 
controlled and infected fruits of banana 


Ascorbic acid % of loss in ascor- 

- bic acid in 15 days 

Days of incubation of incubation 
0 5 10 15 


Control 45-6 40-6 28-5 21*4 53*3% 

Int>culated 

with 

H. speciferum .. 30*6 22*26 13*3 70 • 8% 


Table I indicates a gradual loss in vitamin C in both 
the healthy and infected fruits. However, the fall 
was comparatively slower in control fruits. The 
percentage loss in fruits infected with if. speciferum 
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was 70-S% while corresponding loss in hec... y fruits 
was 53-3% only. Many investigatiorS“>^’^ working with 
common Indian fruits and vegetables have made 
similar observations in fruits under pathogenesis. 
Ascorbic acid functions as one of the biologeical oxi¬ 
dation-reduction substances. It is easily oxidized 
to dehydro-L-ascorbic acid by the enzyme ascorbic 
acid oxidase or by certain other oxidative enzymes. 

It seems, therefore, probable that the decline in the 
ascorbic acid is due to the production of ascorbic 
acid-degenerating enzymes either by the fungus itself 
or by the host-parasite interaction as postulated by 
Ghosh e^ al.^^ 

The author is grateful to Professor K. S. Bilgrami, 
Head of the‘Botany Department, for providing labo¬ 
ratory facilities. 

P. G. Dept, of Botany, M. M. Prasad. 

Bhagalpur University, 

Bhagetlpur, JVovember 15, 1976. 
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RADIATION-GENETIC STUDIES IN GARDEN 
PEA: TWO EARLY FLOWERING AND 
RIPENING INDUCED MUTANTS 

IsoLAiiON of early flowering and ripening mutants is 
one of the most important goals in pea breedirg. A 
few early mutants in Pisian sativum, the garden pea, 
have been reported. The earliness in these mutanis 
is due to the formation of tne first inflorescence at the 
nodes wh*ch are formed early in the development of 
these plants. The flowers in these mutants are proouced 
in the axil of 4th-6th instead of llth-13th leaf. In 
compaiison to their respective initial lines, most of 
these mutants flower 10-14 days earlier, but their 
seed production gets significantly reduced^. 

In a radiation-genetic experiment, in which the 
seed of Bonneville variety of pea were utilized^, early 
plaits segregated in two M2 lines and they bred true 
in M3 and M4 generations. Crossing with the initial 
line indicated a vnonogenic recessive control of the 
earliness in these. Intercrossing between these tw'o 
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cariy mutants indicated that the two genes inuiiciJig ' 
earliness were non-allelic, as the F] was not early i 
unlike the parents. Jn 1975, 40 plants of each cl ! 
these two mutants, the initial line, the control, the ' 
line and Prof. Goltschalk’s early mutant 46C wcic 
grown in a randomised block i.i 5 rei'.Iications (each 
replicate comprised of 40 plants) at two locations, | 
Kiiruicshetra (N. India) a id Shillong (N.E. India); 
the plant to plant and yon to row distance in each 
case was 10 and 30 cm, respectively. Critical dillcr* 
erce for each trait was computed following the usual 
analysis of variance technique. . 

Yield and other agronomic characters of these 
mutants are given in Table I, a perusal of which reveals 
that EMI and EM2 differ significantly in morphologi'-’al 
traits from 46C. Unlike 46C, they also exhiba 
a perfectly normal floral structure and physiological 
earliness. At Kunikshetra, EMI was signifivtuuly 
shorter and more productive than its initial line aiu* 
46C (Table I). However, at both the locations, 
46C and EMI were earlier in flowering and ripeuir-i! 
than the initial and the local line. All the genu- 
types (except EMI) became dwarf, flowered and ripcrcii 
later, and, yielded fewer seeds at Shillong than ai 
Kurukshetra (Table 1). This differential bcluicioui 
of the genotypes at these two locations could be ai 
expression of “place or location effect'’. At Shiliort 
both the early mutants exhibited a significantly highc 
seed production than the initial and local line; highc: 
seed production being in EMI. In fact, EMI i.s h: 
best productive early genotype at both the locaiiaf 
and, represents one of the potential gcr otypes to be uS( 
for pea breeding i.^ these two regions. UnfonuniUc! 
due to late so^/ing, the pea genotypes were attacked 1 
Erysiphae polygoni DC. and Perenosporapisi Syd., 
the fruiting stage at Shillong. This also reduc 
their total grain production. 

While Snoad and Arrhur'^ found that early floweii 
from tne accumulation of dominant alleles, Rc 
lands** and Snoad and Arthu; ’ reported the rc.suli 
be due to an accumulation of recessive alleles. W; 
etal.^ regarded that the early flowering in garden j 
was due to an accumulation of recessive cillcics, ; 
tne genetic system was mainly additive in clh 
However, their regression of Wr on Vr after Huyir 
inaicated the existence of full dominance. The uc 
nance was lower in F2 than in F.I. Therefore, 
chances of recognising dominance we^e higher in 
rather than in F2. An-'lysing the basic pea niau 
used, it appears that wnile in the diailel crossci 
Rowlands®, Watts etal.^, and Snoad and Artn 
only European and North American cultivir.s ^ 
utibsed, out of 6 parents used by Snoad and Artl 
4 were quite unrelated to European cultivnrs 
these, trierefore, exhibited differences in the sy 
of genetic control of some traints. This is ob'\ 


• • ■ ... ^ ^ ^ 

Vui. 46. No. 6 j Letters to the Editor ^ 

March 20, 1977} 

Table I 

Performance of early mutants^ initial line and the local lines of garden pea at two locations'^ 


c 

.9 

a 

0 

Genotype 

Shoot 

height 

(cm) 

Total 

nodes 

per 

plant 

Mean 

inter- 

node 

length 

(cm) 

Days 
to first 
flowering 

Days 

to 

ripen 

Pods 

per 

plant 

Seeds 

per 

pod 

Seeds 

per 

plant 

1,000 

grain 

weight 

(g) 

<; f 

i * 

' jw 

pI"' 


Initial line 

94 . 1 

21*2 

6*2 

68 

138 

12*8 

4*5 

58-2 

97*5 



Early mutant I (EMI) 

68-3 

19*4 

3*5 

52 

12 J 

11*4 

3*8 

44-3 

160*0 


1 

46 C 

125*4 

25*1 

4*9 

55 

127 

14*0 

1*8 

25*3 

165 

i 


Local line 

133*4 

21 *2 

3*9 

66 

137 

15*2 

2*8 

44*0 

162 


S 

kA 

Critical differeixe value 












at 5% P level 

8*3 

2*7 

2*7 

5*3 

8 

2*1 

0-3 

4 

5*7 

■fc 


Initial line 

69*8 

14*9 

4*5 

117 

170 

5*01 

2*8 

14-0 

113*4 

I 


46 C 

70*4 

IM 

6*3 

83 

134 

3*60 

2*9 

10 

175*8 

1 

CjD 

Early mutant I (EMI) 

65*3 

14*3 

4*5 

77 

128 

6*70 

5*2 

35 

172*3 

r» 

3 

Early mutant II (EM2) 

64*4 

14*.l 

4*5 

86 

133 

4*92 

4*2 

21 

230*2 

.4 

CO 

Local line 

120*9 

17*7 

6*8 

112 

173 

5*90 

3*4 

20*0 

215 

S: 


Critical difference value 












at 5% P level 

9*7 

2*6 

1*3 

3*7 

11*4 

2*7 

0*4 

3*4 

5 

1 t 


* (Msaji value of 200 plants; 40 plants each in five replications.) 


from the fact that even with European and North 
American cultivars there have becji suggestions of 
different genetic systems governing flowering time. 
For instance Cousinfrom the analysis of all-ciiltivar 
diallel crosses, lia^ inaicatcd the presence of second 
polygenic system in which earliness of flowering is 
due to an accumulatio i of domiran.t alleles. Watts 
etal.^ demonstrated that t.ie late flowering in the 
variety “ Jade ” was the cause of gene interactions 
tending to increase earliness of flowering in combi¬ 
nation With late flowering cultivars and delayed the 
flowering in combination witn earlier flowering types. 
In the present .mtenal, nutation of specific domi¬ 
nant genes to their recessive forms resulted in earli¬ 
ness, the two early genes isolated arc ron-allelic indi¬ 
cating thereby a multiple allelic control of earliness 
in the garden pea. 

Earliness and lateness, and dominrnxe and recessive¬ 
ness, being rehtwe terms, can be comnared when the 
results fiom two different sets of diallel crosses .with 
only one common parent are available. In the 
control of flowering time of pea, major and subtle 
differerxes seem to exist. The system appears to be 
under more than one genetic control. Therefore, 
for breeding purposes, it is vital to screen exten¬ 
sively, both, the primitive and the cultivated group of 
peas, vidth a hope of determining dijffcrent genetic 


systems controhing other traits of breeding ' * 

The diflerences already revealed even in one.* tf • 
the control of flowering time, indicate ihe ■ - • 

nature of the evidence which is obtainable* t « #- 
such small sets of diallel crosses. These also sT t v 
unwise it would be to extrapolate beyond the i r - 1 1 
used, in any one experiment sin.ee only a poi 1 14 i « 4 
the wnole range of genetic variability is ^ 

each occasion. Finally, the results which are r 

at different times ana in dif eien.t phees are ir cr Vi r . 
influenced by genotype-environment inteiactioi n ? f ! 
are operative all tnrough. Therefore, the diflerr s 
behaviour of mutant genes in garden pea at .. . 

and N.E. India is a pointer towards mutajn t - 
environment intenactior and reeds to be furl i* c j ■ 
lysed. However, preliminary studies on tic ^ i 
logical investigations in Pisi:m mutants by Got ^ 3 i 
and KauP have revealed facts of interest an cl it$ r ^ 
tance for pea breeders. 

Tlie author is grateful to Prof. W. Goltschalk, JO 1*^45 
Institute of Genetics, University of Bonn, W. O cx ^ ^ 

for bis guidance and for sending the seeds of hi In ^ ^ ^ J 

mutant. His thanks are also due to Mr. N. KH. ^ ^ 

of BNC'University, Kxirukshetra, who. collecitc-^l 
data at Kurukshetra and helped Idxn in this 
gation all through. 
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INHIBITION OF RUSTS OF IRIS AND WHEAT 
BY TWO PHYTOPATHOGENIC 
PSEUDOMONADS 

Pseudomonas marginata (McCulloch) Stapp has been 
reported to initiate infection on iris leaves through 
rust pustules^. As the rust pustules were acting 
as principal avenues for the entry of the bacterium in 
host leaves, it was considered intresting to know the 
influence of the association on the rust fungus [Puccinia 
iridis (DC) Wallr.]. Germination tests were, tnere- 
fore, conducted with uredospores collected from appa¬ 
rently normal and bacteria infested rust pustules, A 
remarkable reduction of germination of uredospores 
was detected in the latter case. A similar phenomenon 
was also observed to occur when non-contaminated 
uredospores of iris rust were allowed to germinats 
in a drop of aqueous suspension of 48 hr old culture' 
of P. marginata. It was, thus, inaicated that the 
contamination of rust uredospores with P. marginata^ 
inhibited the germination of iris rust uredospores, in 
nature. 

To confirm the inhibition of germination by P. 
marginata, uredospores of rusts of iris and wheat, 
(P.graminis f. sp. tritici and P.recondita) were kept 
for termination on glass slides in drops of bacterial 
suspension in a dilution series. Tne test in drops 
of water and an aqueous suspension of P. sesami 
served as checks. Inhibition of germiratfon occurred 
with P. marginata only. In the drops with higher 
bacterial corcentratiors, the inhibition was complete 
whereas in the cases of lower concentrations, the uredo¬ 
spores d*d germinate but the growth of germ-tubes 




was remarkably retarded^ For further microscOP^- 
examination, the drops on slides were a^r dried 
stained with crystal violet bacteria stjJning solutt^^j 
In drops with P. marginata, a congregation of bactd^ ^ 
cells was observed on the surface of uredospores 
germ tubes. Heavy congregation of bacterial 
seemed to effect a total inhibition of uredosp^^ 
germination. In the cases where germination of 
had occurred, the bacterial cells collected in 
numbers around the tips of germ tubes resulting 
in a grovdh retarding effect on germ-tubes or biirS^^' ^ 
of their tips. In the case of P. sesami, congregat^^'^. 


of bacterial cells occurred in the vicmity of tipS 


or 


germ-tubes but without any obvious influence on 
structures. 


The inoculation of healthy leaves of iris and 
with P. margimta contaminated uredospores of 
nective rusts, failed to produce any rust infection* 
A normal rust infection, however, developed on 
host leaves inoculated with P. contamina^^^ 
rust uredospores. It was further observed that 
a dilution series of P. marginata was emi loyed 
contaminate the rust uredosrores, the developitieBt 
of rust infection on both the hosts showed a negati^'^ 
correlation with the concentration of bacterial cells 
in the dilutions. P. marginata was, thus, observed 
to inhibit the iris and wheat rusts identically. 


With a view to detecting the rust-inhibiting phero- 
menon with other bacterial phytopathogers, germi¬ 
nation tests were carried out with uredospores ol 
stem rust of wheat in drops of aqueous bactc’-ial su.s- 
pension of 8 cultures of Pseudomonas, 6 cultures ot 
XantkomoTias and one culture each of Agrobacterium 
iumefaciens and Erwinia carotovora. . Germination of 
uredospores in aqueous suspensions of Esckrichiu 
coli and P. marginata, and water alone served as 
checks. The culture of P.cichorii (Swingle) Stapi. 
inciting a zorate spot on cabbage, was identified to 
act as strong inhibitor of germination of uredospores 
\ of stem rust of wheat. 

The present investigation records P. marginciia 
and P. cichorii as antagonistic to rusts of iris and 
wheat. Adequate information is needed on the 
mechanism of inhibition and the scope of utilizing 
these organisms for the control of plant rusts. 


Division of Mycology ard J. C. DuRGAPi' i. 

Plant Pathology, E. M. Trivedi. 

Indian Agricultural Research 
Institute, New Delhi, 
hovemher 10, 1976. 
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GENOTWIC CONTROL OF CHIASMA 
TERM1NALI2AT10N IN RADISH 
OtNOxypic control of chiomosome cliaracicis, parti¬ 
cularly chiasma frequency, has been demonstrated 
in a number of plants, including radish^“’. Cyto- 
logical study of chiasmata is more irformative than 
the genetic analysis of meiotic recombination since 
it does not only specify the mean recombiraticn fre¬ 
quency for the whole genome, but also its distribution 
pattern in the genome. Further, cytoJogical study 
of mutants or inbred lines of an outbreeding popu¬ 
lation may provide an insight into the mecharism of 
chromosome pairing, one of the most important 
problems in cytogenetics. 

In the present report an attempt nas been made to 
study the mean number and the termiralization 
coefficient of chiasmata in three inbred lines of radish 
(Raphanus sativus L. var. radicola Pers.), namely, 
LS-377/24 (In), hS~mi25 (1,,) and LS-43/51 ( 1 , 5 ), 
their hybrids arid tne original population in order 
lo understand the genetics of chromosome pairing, 
particularly chiasma terminalization. 

Materials and methods of investigation remain essen¬ 
tially the same as described elsewhere*" ’. 


Inbred lines of radish dijffer significantly among 
themselves as well as from the original population 
in mean chiasma frequency at both diakmesis and meta¬ 
phase 1 of the meiotic cell division. Mean chiasma 
frequency in inbred lines is significantly lower than 
the original population. In all the interJirtai hybrids, 
on the omer hand, there is a significant ircrease in 
mean chiasma frequency, touching almost the level 
of the original population, which may be regarded 
as a case of heterosis for this chromosome character. 

As regards the coefficient of chiasma terminalization, 
its value is significantly higuer at both the stages of 
meiosis in the ir.bred lines, particularly in LS-337/24 
and LS-337/25, when compared to the oiigir al popu¬ 
lation. However, LS-43/51 behaves differently; at 
diakinesis it does differ from the populaiion and the 
other tw'O lines, but at meiaphase I it differs only from 
the latter. Interestingly, interlinear hybrids behave like 
the original population in this character (Table i). 
In other words, it indicates that more chig^mata are 
terminalized at a particular stage of meiosis in the 
inbred lines than in the origiral population ard inter 
linear hybrids. Thus, the chiomosome pairing or 
synapsis is apparently relaxed in the inbred lines. 


Table 1 


Mean chiasma frequency and coefficient of chiasma terminalization at diakinesis and metaphase I in the inbred lines 

of radish, their Fi hybrids and the original population 



Meiotic 

No, X’ta/ceh 

No. terminalization 

K,Ocff. X t(i 

Materials 

Stage 

Mean i S.H. 

X’ta/cell 

lermiralizatior. 




Mean i S.F. 

Mean + S.E. 

Population 

Diak. 

I9-7±0-10 

12-8+0-17 

0-65±0-009 


M-1 

17-3+0-07 

15-4±0-13 

0-S9±0-008 

LS-337/24 (li,) 

Diak. 

15-8±0-10 

12-0±0-16 

0-75±0-010'* 

M-I 

13-7±0-12 

13-6±0-]2 

0-98±0-011* 

LS-337/25 (III) 

Diak, 

I6-5±0-12 

ll-2±0-16 

0 - 68 ± 0 - 01 d 

M-1 

14-3i0-13 

13-8±0-ll 

0-98±0-007* 

LS-43/51 a„) 

Diak. 

16-8±0-i0 

ll-2±0-14 

0-67±0-008 

M-I 

I6-3i:0-09 

I5-4±0-12 

0-94±0-008* 

LS-'537/25 LS-337/24 

Diak. 

17-9±0-08 

12-3±0-l4 

0-68±0-008 

M-1 

l6-7±0-12 

15-7±0-I2 

0-94±0-009* 

LS-43/51 X LS-337/24 

Diak 

17-7±0-12 

12-3±0-10 

0-69±0-006* 

M-I 

16-6±0-07 

, 15-8±0-08 

0'95±0-009* 

LS-43/5i LS-337/25 

Diak. 

l7-7±0-09 

: 20 ± 0 -ll 

0-68±0-006 

M-I 

16-6±0-07 

15-6±010 

0-9440-C06* 


depotes significant differences from the original population. 
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In the present cise, highly homozygous inbred 
lines of radish have been modelled for the study of 
chromosome pairing with particular reference to chiasma 
terminalization. Our study demonstrates a relaxed 
synapsis for the inbred lines, but this relaxation in 
chromosome pairing is withdrawn in their hybrids 
and the original population. Relaxafon in chromo¬ 
some pairing, which is so characteristic of the inbred 
lines, can be understood in the light of the model of 
chiasma control, { roposed recenily by Jones®. Accord¬ 
ing to this model, each bivalent contairs a very large 
number of potential sites for chiasma formation. These 
sites are evenly distributed along the entire length 
of the bivalent and have uniform but verv low probabi¬ 
lity of chiamsa forrration. It is quite probable that 
forced and prolonged inbreeding might affect these 
‘ sites ’ in various ways; one of its consequer.ee 
may be hurried terminalization of chiasniata in the 
inbreci Imes (homozygotes). However, this is norma¬ 
lized in the interlinear hybrids and the original popu¬ 
lation (neterozygoces). Thus, chiasma terminalization 
in raaish is genetically conditioned and bears a defi¬ 
nite relationship with homo- and heterozygosity of 
genes. 

Our results also confirm an earlier report that me^jn 
chiasma frequency is significantly reduced in the 
inbred lines of radish in comparison to the inter¬ 
linear hybrids and the original population^. This 
nas been attributed to the heterozygosity of genes 
brought about by prolonged and forced inbreeding 
of an outbreeding and heterozygous por/ulation which 
radish constitutes. 

I wish to express my sincere tnanks lo Prof. T. S. 
Fadeyeva and Dr. S. I. Narbut of the Chair of Gene¬ 
tics and Plant Breeding. Leningrad State University, 
Leningrad (U.S.S.R.), for suggestion and criticism. 

Department of Botany, Narsinha Dayal. 

Ranchi University, 

Ranchi 834 CC8 (Bihar), 

September 28, 1976. 
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the Editor 

OCCURRENCE OF SEPTATE MACROSCLEREIDS 
IN THE BARK OF STEM OF ANOGEISSUS 

LATIfOLIA WALL 

Internal hairs (sclereids) in some species of Aroideae 
were reported to possess a few septa in the lumeii^. I 
Ananda Rao^ reported such septa in the sclereids of [ 
Scindapsus. To our kr.owledge there is r..o other s 
report on the occurrer.ce of septate scleiieds.. In the ' 
bark of stem of Anogeissus latifolia short maci oscleieids ' 
with septate lumen were observed very fiequer.lly 
(darts in Fig. 1 A-D). The wall of the sclereid shows t 



Fig. 1 A-D. Longisection of macrosclereids show¬ 
ing septa (at darts), nuclei (Fig. 1 D, N), and contents 
of the lumen. A, X 150; B, X 375; C, X 480;Dj 
X 340. 
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striations of secondary wall and distinct pit canals 
(Fig. 1 C, D). The lumen is divided into two or three 
equal or unequal chambers by one or two thin septa. 
The septum extends only up to the inneimost secondary 
wall layer. Earlier report shows the negative reaction 
to cellulose tests by such septa-. However, the thin 
septa are found to be PAS-positive in the present 
investigation (Fig. 1 A, D). The compartments 
possess one nucleus each (Fig. 1 D), The lumens of 
the sclereids may be broad (Fig. 1 C) or narrow (Fig. 
1 D). Amorphous PAS—positive substance was 
also observed in the lumen of sclereids (Fig. 1 A, C). 
The earlier report of De Bary^ and Aranda Rao“ 
confine to long and branched sclereids resembling 
fibres. Unlike this, our observation, probably, is 
the first report of occurrence of septate macrosclereids. 

This work was carried out under the UGC project 
on “ Studies of sap wood and heartwood of forest 
trees of Gujarat”. 

Department of Botany, P. M. Eldo. 

Sardar Patel University, J. D. Patel. 

Vallabh Vidyanagar 38S 120, J. J. SHAH. 

September 7, 1976. 
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CHOLESTEROL SYNTHESIS IN COLLETO- 
TRICHUM DEM ATI VM (PERS. EX. FR.) GROVE 

Sterols are known to occur m dilute concentrations 
ht a large number of fungi. Ergosterol, a fungi 
sterol is quite wide-spread and is known from diverse 
groups of fungi. Its amount is usually 1*0% or less 
of the total dry weight of the mycelium^. A com¬ 
prehensive survey has been made by Pruess- and others^. 
The highest level(1*7%) so far reported is from Pacilo- 
myces variotVu Cholesterol, which is a precursor of 
several metabolites and ergosterol have not been 
reported previously from the fungi while some other 
sterols (except ergosterol) have been tentatively identi¬ 
fied. The present investigation reports cholesterol 
in four isolates of Colletotrichiim dematium. The 
isolates were obtained from leaf spots of different 
medicinal plants. The isolates were grown in Asthana 
and Hawker’s medium A and the mycelium was har¬ 
vested after 10 days of incubation. Preliminary 
tests for cholesterol were done by the method suggested 
by Plummer* and quantitative estimations by colori- 
metry^ The results are presented in Table I. 


Table I 

Show'ing amount of cholesterol in the dried mycelial 
mats of different isolates of C. dematium 


Total amount 
of Cholesterol 


Isolates 

Growth yield 
(in mg) 

in dried 
mycelium 
(mg.) 

Percentage o 
cholesterol 

I 

89-4 

M43 

1-28 

II 

82-0 

M80 

1-44 

III 

92-2 

0-885 

0-96 

IV 

110-8 

0-894 

0-80 


Interestingly, the highest percentage of cholesterol 
was an isolate (II) which had comparatively a poor 
growth rate, while the lowest percentage was in an 
isolate (IV) with maximum growth. This appears 
to suggest that higher cholesterol content retards 
growth in C. dematium. It may be mentioned that 
fluctuation in the percentage of sterols as seen here 
has previously been reported in different single spo’^e 
strains of funguses 7^ 

Further work is in progress. 

Post-graduate Department of A. K. Roy. 

Botany, Bhagalpur University, K. S. Bilgrami. 
Bhagalpur-812007, 

November 1, 1976 
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A HISTOCHEMICAL STUDY OF THE 
INNERVATION PATTERN IN MAMMALIAN 
SKELETAL MUSCLE BIOPSY 

A STUDY of gross muscle fibre ianerv'ition is essential 
for the proper evaluation of skeletal muscle patho- 
logy‘’“ and also in the general study of motor units 
in skeletal muscles. Most of the hlstological/histo- 
chemlcal procedures employed for the study of muscle 
fibre innervation are elaborate and time-consuming. 



Figs. 1-4. F^g. 1. Longitudinal section of rat 
gastrocnemius showing the gross innervation pattern 
of red (darkly stained) and white (lightly stained) 
muscle fibres, x 200. Fig. 2. Same as in Fig. 1, 

showing innervation in a region containing only white 
muscle fibres, x 200. Fig. 3, Same as in Fig. 1. 

Note the distinct staining of the heteroge; ecus popu¬ 
lation of muscle fibres, and of the nerve fibres, x 

50. Fig. 4. Same as in Fig. 1. Note the staining 
of the cross-section of the two branches of the sciatic 
nerve, and also of the muscle fibres, :: 50. 

More recently muscle innervation has been studied 
by combining the acetylcholinesterase and silver impreg¬ 
nation technique^, and also by methylene ablue stain- 
jng^. In the present investigation we have used a 


procedure that is inq id and serves ihe twin piiipc.sc 
of muse’e fibre type ident*ficatioji and the vismdi-^a- 
tion of their gross innervation. 

16 jx thick fresh-frozen secliors of the muscle pieces 
were fixed for 5 min in 1% cobalt chloride and calchim 
chloride made in 10% neutral buffered formalin. This j 
fixative was found particularly suitable for the specific i 
staining of nerves (fibres) in muscle sections, besides | 
preserving intramuscular lipids to good effect. Fohow* f 
ing fixation, the sections were thoroughly washed fer I 

1 min in running tap-water, and then for 1 more min | 
in distilled water. Washed sections were stained for I 
10 min in a saturated alcoholic solution of Siichn | 
Black B, rinsed in two J min changes of 30% alcohol, t 
and then further washed in running tap-water for I 

2 min. Finally, the sections were mounted in glycerine* | 

jelly. The overall processing time of the fresh frozen 
sections was never more than 20 min. For a better 
evaluation of the results of the present technique, 
both longitudinal and cross-muscle sections were used. J 
By thie technique, however, the nerve fibres coulc f 
not be precisely traceo till the motor end-plate area.' 
Otherwise, it was possible to observe the gross; 
Course of nerve fibres along the various muscle fibre 
types (Figs. 1-3). Whole nerve cross-sections could *. 
also be stained wdh good effect (Fig. 4). | 

It may be mentio^ned here that the present technique t 
may prove useful in studying the fibre type inne^| 
vation pattern of mixed or predominantly white | 
muscles, and not of preddminantly or exclusively redf! 
muscles (fibres) stain as dark with Sudan Black B as | 
the nerves (fibres) do, and thus the overall stainin.r 
contrast of the rierve fibres is insignificant. For? 
the reason of its quickness and reproducibility, this ■ 
technique may possibly be used for the .biopsy studies * 
of gross skeletal muscle innervation. ( 

This study was supported in part by a research gram '!;• 
from the U.G.C., New Delhi, to one of us (C.L.T.),r 

Muscle Physiology and P. Kumar. 

HistochemistryUr.it, C. L. Talesara*. 

Department of Zoology, f 

University of Delhi, Delhi 110007, { 

October 21,1916. 


* Address all co;resporderce to Dr. C. L. Talcum' 
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SHORT SCIENTIFIC NOTES 


A New Species of Genus Septoria^ Fr. em. Sacc, from 

Kashmir 

Acer caesium. Wall. ex. Brand, a large tree of the 
high ahiiude regions of Kashmir (between 7000-10,000 
feet elevations) was observed to be severely attacked 
by Septoria spp. The infested material was collected 
ia the Gurez Valley, Kashmir, at an altitude of 7200 
feet during June, 1976. 

The disease manifests as the dark-brown pin-heads 
arranged in clusters in necrotic 'zones on the leaves. 
The necrotic spots have faint brown margins and 
measure betweeii 4*5-9*0 mm across. A few fruiting 
bodies may appear even outside the necrotic areas. 

Examination of the specimen by Dr Punithalingum 
ana Dr. M.B. Ellis,altheCMr,Kew, England, revealed 
that the pathogen did not agree with any known 
species of Septoria, and it could not, therefore, be 
assigned to any specific position. The species is hence 
described de novo and is designated as Septoria giireza, 
Mirakhuf, Tahir and Dhar: spp. nov. 

The fungus was isolated on PDA and Czapek’s agar 
medium where it grew with profuse sporulation, 
Pycnidia of the natural specimens are conspicuous as 
dark-brown to black bodies, closely crowded, globose 
and visible to the naked eye. The conidia were long, 
slender, hyaline, and faintly septate. The diameter 
measurements of pycnidia: (160-) 200-240 (-250)/i, 

and ihe measurements of conidia: (50-) 55-60 (-65) 
Ai*5~2At. 

The disease specimen has been deposited at the 
ComuuDJiwealth Mycological InsliLute, Kew, England, 
under reference No. 1 Ml 205047, 

The valuable help received from Dr. Punithalingum 
and Dr. M. B. Ellis of the Commonwealth Mycological 
Insiitute, Kew, England, is gratefully acknowledged 
The authors express their gratitude to Mr. A. G. 
Malik. Director of Agriculture, Jammu and Kashmir, 
for his keen imerest. 

Agriciihural Research Station, R. K. Mirakkur^ 

Shalimnr, Kashmir. H. M. Tahir. 

OcioherJ, 1976. A. K. Dhar. 


Occurrence of Fusaritim chlamydospontm on Virus 
lafected Papaya Plants 

Pieces of stem, root and the rhizosphere soil from 
nosaic infected papaya plants {Carica papaya L.) 
were repeatedly plated on PDA to isolate the 
JO&sible pathogen. After 6 days the plates were 
'bserved to contain a fungus. The funguis thus 
solated was identihed as pt^spriun} chlamydo- 


spornin Wollenweber and Reinking. The fungus 
was confirmed as pathogen only after satisfying 
the Koch’s postulates. The culture has been depo¬ 
sited in the culture coJJection of Botany Depart- 
nienl, Marathwada University, Aurangabad. 

Resistance and susceptibilityi to- fungal pathogens 
by virus infected plants has been reported. The 
fungus F. chhimydos'ponim was reported- from 
Indian so-ils. However, this is the first reported 
occurrence of the fungus on virus infected papaya 
plants in India. 

Authors thank Prof. K. B. Deshpande, for 
facilities and encouragement. 

Botany Department, L. V. Gangawane. 

Marathwada University, 

Aurangabad 431 002, 
and 

Hema Villa, K. M. Arun Nehemiah. 

4 Rose Lane, Richmond Town, 

Bangalore 560 025, August 30, 1976. 
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Euproctis melanopholis (Lepidoptera : Lymnatriidae) 

Affecting Livestock in Sudan 

The occurrence of Euproctis melanopholis has 
not been previously reported from Sudan. The.^e 
are widely distributed in Buram. area, particularly 
during the wet season. It has been, observed that 
milk contaminated with organism causes diarrhoea 
in nran. Contaminated rain water causes diar-rhoea 
to cattle and sheep. Even contaminated grass may 
lead to the same result. The hairs of the larva 
when blown onto human skin, cause an irritatine; 
rash. These observations agree with those reported 
from Europe and New England (U.S.) by Boner 
and Delong (1963). 

The author wish to express thanks to Uncler 
Secretary, Animal Resources, for permission to pub¬ 
lish this note and the Director, Veterinary Research 
Administration for encouragement. 

Veterinary Research Association, Au I. Yagi. 
Khartoum, Sudan, September 20, 1976. 


I. Borrer, J. Donaland. and De long, M. D., An 
Introduction to the Study of Insects, 1963, 
pp. 819. 
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Peronospora destructor (Berlin) Casp., A New Record 

from India 

During May and June 1974-75, when the 
temperature was 50° F with high humidity, a violet 
coloured mildew growth on the entire leaf surface 
of Allium cepa L. (onion) plant was observed. The 
losses caused to the bulb and seed formation by 
the disease varied from 50 to 70%. The damage 
wa& more on the local as compared to exotic 
varieties. The plants were attacked at all stages 
except the seedlings. Affected plants were dwarfed, 
stimted, and pale green in colour. When expanding 
'seed stems are infected^ growth is checked by 
infection on one side of the stem, the latter bends 
in the direction of the lesion. As the seed umbel 
grows heavier, weakenedi stems break and seed 
maturation is prevented. The casual fungus; was 
identified as Peronospora destructor (Berk.) Casp. 
which is a new report from India on onion. 
Peronospora destructor (Berk.) Casp. 

The fungus showed violet coloured mildew growth 
the entire surface of the leaf. On microscopic 
examination of the fungus, the sporangiophores 
were non-septate. Branching is monopodial with 
subacute to acute, sterigmata with a swollen base 
measuring 120-700 x 9-5-20 At in dia. Conidia or 
sporangia are 18-29 x 40-68 -8 At in dia. with 
their base pointed and attached to sterigmata, thin 
walled, hyaline to subhyaline and. slightly papil¬ 
late at the distal end. No zoospores were observed. 

The fungus tallies with the original descriptioni 
of Walker (1952) in most of the characters but for 
the abscence of zoospores. 

Isolated from the leaves of Allium cepa L. KPAE 
Farm, Shalimar, Kashmir, specimen and slides depo¬ 
sited in Herb. Cryptogammae Indiae Orientails, 
Division of Mycology and Plant Pathoogy, lARI, 
New Delhi, as H.C.I.P. No. 32155. 

Thanks are due to Dr. P. R. Mehta, BASF India 
Limitted, Prof. V. V. Chenulii, Dr, A. K. Sarbhoy, 
lART, New Delhi, for confirmation of the fungus. 
Thanks to Director, Joint Director of Vegetables 
and Vegetable Specialist of J & K State for interest 
during, the above study. 

KPAE Farm, N. M. Mir. 

Shalimar, Kashmir, November 13, 1976. 


Usiilago vilfae Wint.—A New Record from India 

Lesiiirns sindicus L. locally called as ‘Sewan’ grass 
of desertic areas of Western Rajasthan was found 
to be heavily infected by a smut fulngus during the 
year 1975-76. The grass is drought hardy and 
provides feed to the livestock for the mainstay of 
the local population. The protein contents of this 
grass in Jaisaimer and Bikaner districts varies from 


7*0 to 9*81%. It is, therefore^ considered^ 
king of desert grasses. Investigations of ; 
diseased plants revealed the presence of Vsii-} 
vilfae Wint. The host and the pathogen are repcr 
for the first time from India. 


Ustilpgo vilfae Wint., Bull Torr. Dot, C! 

1883, 10, 7. 

Sori confined entirely in the inflorescence rej 
and often completely destroying it. At first, i 
covered by a thin white peridium, hidden by I 
lenvelopinig leaf sheathi which repjtiires, relea;| 
dusty black spore mass. | 

Spores in bunches or balls of five or more, yel;! 
ish brown to dark brown, globose ta subglobiKilj 
times ovoid 9‘6-16*4 x 9*0-15*5^^, in length 
2-4 germ pores. Exospore wall yellowisli ?! 
reddish brown, verrucose to echinulate measur?’ 


1*0—1*25ya in dia. 


S[pec}imen examined on gramiiiaceoiis t 
Lesiunis sindicus L. C.A.Z.R.I. Farm, Jaisalit:: 
Jodhpur (Raj.) ; Ahuja, L. D. 4-9-1976, ECi 
No. 32094. 

The description of the fungus tallies with ; 
original description of Fischer (153)k y 

The authors are thankful to Professor V.|l 
Chenulu, Division of Mycology and Plant Pathob 
lARI, New Delhi, for providing necessary labon 
facilities. 


Division of Mycology and; 

Plant Pathology, 

I.A.R.I, 

New Delhi 110 012, 
December 28, 1976. 


D. K. Agarw«:| ' 
L. D. Ahuja;:;: 
J. L. VARSHNt- 

A. K. SARBWir 


Range Officer, C.A.Z.R.I. Farm, Jaisat^ * 
Jodhpur, Rajasthan. J; 

1. Fischer, G. W., Manual of North 

Smut Fungi, The Ronald Press Cornell 

N.Y., 1953, p. 343. f: 

- % ; 

ERRATA f' 

In the article entitled ''Chromosome pairiUi; 
. the Solanum surattense X S. melongena hc)' 
zygote” under Letters to the Editor in pages 7 • 
125 of Current Science, Vol. 46 (4), 1977,;! : 
following corrections may kindly be noted: ;■ 

1. S. surettense should be read asi S. surntltf 

2. “Ring of chain of” in Table I may I 
read as "Ring or chain of” and core 
tO' associations shown as V, IV & 

3. The legend for Photomicrograph ; 
Figure 2 may be read as “Metaphax ; 
showing a chain of three (extreme ; 
ten bivalents and a univalent. ^ ■ 
heteromorphy of bivalent at left (am 
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C- 

. Annual Review of Microbiology. (Vol. 30). 
Edited by Mortimer P. Starr, John L. Ingraham 
. ji and Sidney RaJffel. (Annual Reviews, Inc., Palo 
l;f Alto, Calif.), 1976. Pp. 662. Price USA : $ 17.00 ; 
elsewhere : $ 17.50. 


Every microbiologist gets the satisfaction that 


vaU; the publication of the Vol. 30 of Annual Review 
hNii of Microbiology has "someithing for everybody.’ 
lh 4 There are a number of articles which provoke 
id ! interest in everyone; to- quote a few—Genetic 
manipulation of microorganisms: Potential benefits 


and biohazards by Roy Curtiss III; The conquest 
h ol: idle nrajor infectHous disease's) in. the United 
lilr’i State: A bicentennial retrospect by Rodney M. 

j.C.: Wishnow and Jesse L. Steinfeld; Bacterial mem¬ 

brane structure by Milton R. J. Salton and Peter 
\± Owen. In fthe introductory autobiography, 

Dr. McElroy has very lucidly written the major 
V,| influences on his. scientific career and impressed 

h-^’T upon us as to why a rich research environment 
..>'■1 is important in futuire career. The articte “Endo- 
I genoiis viral enzymes involved in measenger RNA 
production” by Rajendra Raghow and David 
Kingsbury is. a very useful survey. As mentioned 
in the introduction, this is the first review on the 
enzymes of RNA synthesis in viruses, and it has come 
; at an appropriate time when voluminous amount 
: of work was put, in this area during a short 
..vj, period., e-special!y on ftb,e enzymes that modify 
If y termini of the viral messenger RNA. 

.. .f A conventional but interesting area of work 
‘'Glycerol dissimilation and its regulation in bacteria” 
I has been reviewed by E.C.C. Lin. A regrettable 
|: shortcoming in this article is, however, the lack 
r of citation of recent references in certain areas. 
For instance, the author refers to a review article 
h-’; in Bacteriological Reviews of 1951 but ignores a 
‘ f mort recent review on the same siubject in 1972. 

The hoped for, aim of this article is “to promote 
‘ ‘ more studies on the diverse glycerol systems in a 
teleonomic context,, as well as to summarize know- 
ledge already gained,” 

In the article on “Production of extracellular 
proteins, by bacteria,” Dr. Glenn reviews the subject 
of molecular biology .of secretion. It is a well- 
Organized, concise survey of the subject and includes 
all the speculative theories of exoprotein secretion. 
■' As mentioned in the introduction, the fascinating 
problem of the process of secretion has dravm the 
attention of scientists belonging to different disciplines 


and this review has very clearly presented to them, 
what the questions are which are not answered yet 
in the understanding of the synthesis and secretion 
of exeproteinss especially questions regarding the 
specificity of exoprotein synthesis and involvement 
of discrete classes of membrane-bound ribosomes 
in the synthesis and secretion of exoproteins. 

In. the light of the recent concern among scientists 
and the public that exciting new genetic-engineer¬ 
ing techniques pose potential biohazards, Roy 
Curtiss 111, who is a member of the NIH recom¬ 
binant DNA molecule programme advising com¬ 
mittee, has done a commendable job in reviewing 
the entire area, thus giving a clear-cut view of the 
problems in the genetic engineering field; in his 
review “Genetic manipulation of microorganism.s : 
Potential benefits and Biohazards.” After briefiy 
considering the potential beneficial applications of 
recombinant DNA research, he has given a com¬ 
prehensive account of the potential biohazards and 
various ways to contend with them. 

M. S. Shaila. 

T. Ramakrishnan. 


Magnetism— Selected Topics. Edited by Simon 

Foner. (Gordon and Breach Science Publishers, 

New York), 1976, Pp. xx + 748, Price £ 44.00. 

In Magnetism-Selected Topics, the editor, 
Dr, Sim,on. Foner, has achieved what he had set 
out to accomprish. The resulting compilation is 
indeed an advanced text of current reference and 
source book for researchers actively engaged in 
this rapidly developing field of magnetism in the 
itinerant interacting electron systems—transition 
and rare-earth metals and magnetic alloys. The 
fifteen chapters (748 pages) are written, by experts 
in the respective areas and cover almost every aspect 
of the problem. The first two chapters develop 
the basic theory in terms of the Stoner-unrestricted 
Hartree-Fock (time^dependent) picture. A most 
welcome feature lOf these, and in fact of all the 
subsequent Chapters, is the consistent effort to make 
the theory bear on the experimental findings. 
Chapter III discusses the non-imiform spin and charge 
responses. Chapter IV through IX are concerned 
with dilute (isolated magnetic impurity) and 
concentrated (interacting impurities alloys and 
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nearly ferromagnetic systems and discuss in 
detail the transport properties of these systems and 
some many-body erfects Uke t'he Kondo effect. 
Chapter VII on. the local spin lUictuation, discusses 
in detail the formation of moment from a dynamical 
point of view. The rest of the book is devoted to the 
specific topics of current interest to such, as hyperfine 
interaction in metal, photo-electron polarization, spin 
waves in insulators, neutron scattering, critical point 
phenomena, and cooperative effects in magnetic and 
biological system. The last mentioned is a new 
line of development in the spirit of cross-disciplinary 
endeavour. There are, however, some notable 
omissions. For example, one would have liked the 
elegant treatment of Kondo effect from the 
renormalization-group theoretical point of view 
to be included. There are minor typographical 
errors (t'.g., an annihilation operator is missing in 
Eq. 7 on p. 6). On the whole, one can say with¬ 
out reservation that the book will be a valuable 
addition to the Physics section of any .Library. 

N. Kumar. 


A Text Book of Algae. By N. D. Kamat. (S. Chand 

and Co., Ltd., New Delhi 110 055), First Edition. 

Pp. 1-162, 21-5 X 14 cms. Price Rs. Eight only. 

As the author himself has indicated in the pre¬ 
face, this book has been written with the sole 
purpose of teaching Algae for the B.Sc. students 
of the Universities of India. Text books of this 
nature are welqamei because they greatly help 
undergraduate teaching in. the Indian Universities. 
After a brief introduction, the contents of the book 
are dealt under Procaryota—Cyanophyta, Eiicaryo- 
phyla—Chlorophyta, Chrysophyta, Phaeophyta and 
Rhodophyta. Life histories of the types usually 
taught at the Indian Universities are described m 
detail in a fairly clear language, suitably illustrated 
by a number of line drawings. While most of 
the line drawings are adequate, ’ it is seen at least 
some of them are very diagrammatic. This could 
be improved at least in the future edition. While 
describing the structure, modern concepts have also- 
been included in simple language, even at the 
electron microscope level. This is certainly a 
redeeming featiiTe, thus bringing the recent con¬ 
cepts on the structure of the algae. The errors in. 
spelling of certain words in the body of the text¬ 
book coiild have been avoided. In general, it is a 
good attempt and is therefore recommended as a. 
text for the B.Sc. students of the Universities of 
India. 

K. SUBRAMANYAM. 


Annual Review of Biochemistry. (Vol. 4,*' 
Edited by E. E. Snell, P. D. Boyer, A. Mcistv 
C. C. Richardson. (Annual Reviews, Inc., Calt 
U.S.A.), i‘^76. Pp. 1011. Price: USA $ IK.Un 
elsewhere $ 18.50. 

The forty-fifth volume in this series contains 
reviews covering 920 pages with another 80 par 
of indexing. Approximately 8,000 references ha 
been listed. The authors being different, readabiir 
cf the articles varies and some tended to be i» . 
specialized bn a localized topic. This series alw, 
gave the biochemists a chance to catch up with p 
developments in this fast-growing field. At prest 
the growth of the subject is so massive that cs 
these reviews cannot catch up. The cqvl'i.i 
has been limited to 30 topics by which not . 
curreatly fascinating fields are covered, nor 
of those covered fall into this category. 

The topics can broadly be classified as protc; 

(5) , protein synthesis (3), enzymes and reguhut. 

(6) , polyprenoids (3), nucleic acids (5) and h 
logical phenomena (8). No doubt each aru. 
makes a good survey of the field—not limitcil i- 
admission of authors to the last year or few yeai 
and' summarize the developments in the opinion « 
each author. These have attained a style .t 
quality over the past few years that these volimr 
have become classics and are worthy of posses .i 
in all libraries that serve biochemists. The cdi!* 
and authors iof this volume also richly dose; 
compliments. However, if the present method • 
selection of topics continues, this series will becor 
an '‘annual collection of reviews in biochemist 
instead of "annual review of biochemistry”. 

One innovation, the editors have introdiiceii 
this volume is the section called ‘'Perspectives 
Summary" in which '‘the authors are invited 
locate their particular district on the biochenii 

map.... and to summarize.those deveb ^ 

merits they feel are most noteworthy”. On 
scrutiny, most of these fall short of the designs 
when perfected they may become the only publi l 
sections. On the other hand, if the major findi; 
are itemized at the end, it may be equally iiscfu 
Looking purely from a localized angle, there 
nearly 100 Indian names in the index and of ifr 
hardly a handful represent work carried out in liul.! . 
laboratories. Many authors claimed that they nu- 
no attempts to cataloging all publications in the In 
and have regretfully omitted several good papr 
It is somewhat painful to see several good obsrvatit . 
made in India, and known to this reviewer 
worthy, in a number of the 30 topics covered 
ignored. The authors have certainly the right 
choose the papers. But the scanty coverage 
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contributions from the developing countries needs 
to be taken note of. 

T. Ramasarma. 


Prawns and Prawn Fisheries of India. By C. V. Kurian 
and V. O. Sebastian. (Hindustan Publishing Ccipo- 
ration, 6 H.B., Javvahar Nagar, DeIhi-7), J976. 
pp. xiii -h 280, Price: Rs. 75. 

In this compilation, the authors have attempted to 
provide all the information available on the prawns 
of India under one cover. The authors’ concise 
writing and the many nice illustrations and diagrams 
make this book, one of good clarity. The text generally 
Includes the most recent scientific knowledge and the 
chapters on the fishery clearly coordinate the available 
information. The book has attempted to cover too 
many topics but has succeeded in avoiding overlaps. 
The authors have had to blend a text for academic 
and popular use and they have succeeded in doing 
this in an interesting informative and readable way for 
the most part but too brief in a few places. 

This volume is a welcome addition in a field which 
is to-day gaining very great importance in seafood 
exports. It gives a careful, well-balanced, up-to- 
date account of prawn fishery in India. A chapter 
on the parasites and diseases of the prawrs would 
have made this volume complete and more useful. 
The authors have concentrated only on the cemmer- 


cially important species but nevertheless, to justify 
the title, a detailed key on all the species of prawns of 
India would have greatly enhanced the value of this 
volume as an excellent reference source. The book 
can be recommended to all, and, contains much that 
will be of value to those interested in prawn fishery. 
The volume is reasonably priced and has a pleasant 
and durable appearance. 

R. Natarajan. 


Annual Review o£ Medicine : Selected Topics 
in the Clinical Sciences (VoL 27). Editor : 
W. P. Cregor. (Annual Review, Jnc., California), 
1976. Pp. 530. Price : USA $ 17.00 ; Elsewhere ; 
$ 17.50. 

This volume pre.sents highly informative review 
articles on selected topics in the clinical sciences. 
Included are chapters on cardiology, clinical 
pharmacology, endocrinology and metabolism, 
gastrointestinal tract, kidneys and urinary tract, 
neurology, psychiatry, haematology, neoplasia, 
infection and a few other miscellaneous topics. 

The authors present an up-to-date information 
which along with the cited literature will serve as 
a useful reference source in the areas covered by 
the topics. 

M. SiRSi. 


INDIAN SARDINES 

(Zoological Monograph No. 2) 

by 

R. V. NAIR 

It Is a monographic compilation of all available information on the subject, 
highlighting the achievements made on the various aspects of the biology and 
fisheries of oil sardines and lesser sardines. 

This well Illustrated monograph is useful to postgraduate students, research 
workers and pisciculturists. 

Pages 116 Royal 8vo. Price Rs. 22 00 $7-00 £2-20 

OTHER ZOOLOGICAL PUBLICATIONS 

THE MILLIPEDE THYROPYCUS 

(with special reference to Indian species) by G. Krishnan 

Pages 84+ 44 illustrations Price Rs. ll-OO $ 3-50 £ I -20 

INDIAN THYSANOPTERA by T. N. Ananthakrishnan 

Pages 171+38 text-figs, and 10 plates Price Rs. 26 00 $ 8-00 £ 2-60 

Copies can be obtained from 
THE SALES 8c DISTRIBUTION OFFICER 
PUBLICATIONS 8c INFORMATION DIRECTORATE, CSIR 
HILLSIDE ROAD. NEW DELHI 12 
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INTERNATIONAL SYMPOSIUM ON BIOMOLECULAR STRUCTURE, CONFORMATION, 

FUNCTION AND EVOLUTION 


The Symposium wiil be held from January 
4-7, 1978 at Madras. Professor Dorothy Hod^toj 
Nobel Laureate, has consented to preside ovep 
the Symposium. 

Scientific Programme; Original research papers 
are invited on topics relating to the title of the 
Symposium. A list of sub-topics is given below 
to serve as a guide-line on which papers 
may be contributed ; 1. Protein folding, 2. Nucleic 

acid Conformations, 3. Polysaccharide Conforma¬ 
tions, 4. Protein Nucleic acid interactions, 5. Struc¬ 
ture-function relationships, 6, Protein Crystallo¬ 
graphy, 7. Biomolecular evolution, 8. Structure 
and Conformation of Medically important (and 
other) biomoiecules, 9. Quantum biophysics, 10. Theo¬ 
retical methodis of Conformational analysis, 
11. Experimental Study of Solution Conformations 


—^N.M.R., O.R.D., I.R. and Laser Raman Spectro¬ 
scopy, etc. 12. Biomolecular assembly and Super- 
molecular Structures, 13. Molecular basis of 
membrane jphenomena, 14. Structurfe and Con¬ 
formation of Membrane Components. 15. Molecu¬ 
lar aspects of Drug-receptor and Enzyme-substrate 
interaction. 

After the Symposium, it is planned to arrange 
a Winter School for a week from January 9-14, 
1978 comprising of lectures by experts who will be 
attending the Symposium. 

All correspondence connected with the Sympo¬ 
sium may be addressed to the Convenor, Professor 
R. Srinivasan, Department of Physics (Crystallo¬ 
graphy and Biophysics), University of Madras, 
Guindy Campus, Madras 600 025. 


ANNOUNCEMENTS 
AWARD OF RESEARCH DEGREES 


Utkal University has awarded the Ph.D. degree 
in Chemistry to Shri Panchanan Piijari. 

Karnatak University, Dharwar, has awarded the 
P(h.D. degree in Chemi'sitry to Shri Bheemarao 
Ganapatrao Ugarkar. 

Sri Venkateswara University, Tirupati, has 
awarded the Ph.D. degree in Chemistry to 
Shri P. Ramaswamy and Shri K. Venugopal Chetty. 


Osmania University has awarded the Ph.D. degree 
in Physics tO' Shri A. Satyanarayana Murty; Ph.D. 
degree in Chemistry to Shri K. Rama Rao and 
Shri P. Hanumanthu, Ph.D. degree in Botany to 
Klim. A. Leelavathi. 

M.S. University of Baroda has awarded the 
Ph.D. degree in Chemistry to Shri Joel Edwin 
Shah; Ph.D. degree in Microbiology to Smt. Anjana 
Jitendra Desai and Shri Harish Gulabrai Desai; 
Ph.D. degree in Geology to Shri Digamber Rama- 
chander Ramachandra Gadekar. 


6273/77- Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-560006 
and Printed at The Bangalore Press, Baiigalorc-560018. 


NJCKEL(fl) COMPLEXES OF 6-METHYLPYR1DINE-2-ALDOXIME 


M. MOHAN, H. C. KHERA, S. G. MITTAL and A. K. SIRLVASTAVA 
Dcparrmeiit of Chemist}y, N.R.E.C, College, Khurja (U.P.) 203 J31 

recently reported the far infrared and The magnetic susceptibilities (Table I) observed 

"" electronic spectra of mono- and /j/.v-complexes by these compounds are in good agreement with 

of copper (H) with pyridine-2-aldoxime (HPOX) previous work and are consistent with, those reported 

and HMPX, and discussed these data in terms of for distorted octahedral compoiinds'b 
the electronic and geometric structures of the com- The rellectance spectra of CNi(HMPX).,X.,} 

plexesh The nickel (II) complexes studied have iX zr Cl, Br or 1) complexes exhibit the features 

been mainly restricted to complexes of HPOX- '^ a.ssociated with [Ni(en) 2 GN} (en zr ethylenedia- 
HMPX*' and 4, 6 -dim.•lhyl-.s'-triazine-2-aldcxime-'. mine) complex, which has shown to possess a 
We have now carried out a detailed study of the dimeric chlorine-bridged structure in which the 
nickel (II) complexes of HMPX. nickel (H) atoms tre in a m*-octahedral environ- 

Nickel (II), salts, sodium iodide (all reagent nienl'*. Therefore, the bands observed at a/. 9*7, 
grade), 6-/n-ethyIpyridine-2-aldoxime (HMPX) were ca. l ()-6 and ca. 11-6 kK in [Ni(HMPX).X.} can 
used without further purification. [Ni(HMPX).,CI.,l be assigned to the -> -Ao and 

and [Ni(HMPX)^Brol were prepared as described. -v'A^ transitions, all of which arises from the 

previously-k splitting of the band' ( 0 ^^ symmetry) when the 

Diiodo-/)/,s' (6-methylpyridine-2-aldoxime) nickel symmetry is lowered to The bands observed 

(II) : Ni(HMPX)^(NO.^)^, was prepared by the at ca. 15-6 and ca. 16-9 kK can be assigned +o 
quantitative treatment of Ni (N0;{)o.6H^0 and the 'A^, 'A^, and -Ao —>'^B^ transitions, 

HMPX in ethanol. A suspension of green crystals which arises from the v.y band (O,, symmetry), 
of Ni(HMPX)^,(NO.^)o (O-Ol mol) in ethanol when These assignments dilfer from those of Krause er n.k’', 
treated with an ethanolic solution (0*02 mol) of Nal who assumed a //v///.v-octahedra1 structure ) for 
gave a greenish blue solid which was filtered, wa.shcd these complexes. The transitions arising from the 
with water tO' remove NaNO.., and finally with band (0^^ symmetry) are obscured by very intense 

ethanol and then dried in vacuo over KOH, charge transfer bands in the spectra of these corn* 

Diffuse rellectance spectra at room temperature plexes. 
were recorded on a Cary Model 14-Spectrophoto- A partial assignment of the bands observed for 
meter equipped with a diffuse reflectance accessory HMPX and its nickel (II) complexes is given 
using magnesium oxide as reference. The infrared in Table II. The i.r. spectrum, of HMPX differs 
spectra of the ligand and its complexes in Nujoll from the conventional oximes, which shows a band 
mulls have been made on Perkin-Elmer infraconi at ca. 3250 cm"f This band is replaced by multiple^ 
sp£ictrophotom.e*ter. Magnetic measuremients were bands between 3194 and 2791 cm’L This implies 
obtained by the standard Gouy balance, calibrated a much stronger hydrogen bonding than in other 
with mercury tetrathiocyanatocobaltate (TT). Metal oxides. The strong bands observed at 1515 and 
and halogen analyses, were by the authors and C, H 980cnTi in HMPX can be assigned to —Cz=N 
and N were by Micro-analytical laboratory, T.T.T., (acyclic) and N—0 stretching vibration whereas 
Kanpur. Analytical data are given in Table 1. the band observed at 820 cm"'* can be assigned to 

Table I 

Analytical an/J magnetic results 





Calc.(%) 





Found (%) 

/^off 
(3 M) 


Metal 

C 

K 

N 

X 

Metal 

C 

H 

N 

X at798°'K 

Ni (QHgN.O). 
CU 

14-62 

41-8 

4-52 

14-0 

17-6 

15-10 

42-12 

4-70 

14-31 

17-91 3-19 

'J: (QH.N,0)., 

Bro 

11-96 

' ,34-3 

3-29 

11-4 

32-5 

12-20 

34-49 

3-36 

11-61 

32-66 3-15 

'Ti (C,H8 NjO)o 
lo 

10-04' 

28-74 

2-73 

9-5 

43-44 

11-10 

28-79 

2-81 

9-66 

3-12 

43-54 
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Table II 


I.R. absorption 

bands due to — 

C-A, N- 

0, and Ring 

Vibrations 1 — 

IV {cnr'^) 


Compound 

-C-N 

-N-O 

Ring 1 

Ring 11 

Ring IIJ 

Ring IV 

HMPX 

1515 (s) 

980 (s) 

1585 (s) 

1564 (s) 

1479 (m) 

1436 (s) 

Ni (HMPX)2 Cla 

1632 (w, b) 

1039 (s) 

1612 (s) 

1563 (w) 

1477 (s) 

1426 (m) 

Ni (HMPX)2Br2 

1629 (m) 

1042 (s) 

1595 (s) 

1565 (w) 

1490 (s) 

1443 (m) 

Ni (HMPX)2 Io 

1630 (sh) 

1048 (s) 

1598 (s) 

1562 (w) 

1482 (S) 

1438 (w) 


the out-of-plane wag of the hydrogen bonded oxime 
proton. Rings bands appear at 1585, 1564, 1479 and. 
1436 cm“T^ in the free HMPX. However, the 
nickel (II) complexes exhibit the —CrzN band 
above 1600 cm‘^ and N—O band at ca. 1075 cm“^. 
Similar band positions in the spectra of nickel, 
platinum and palladium complexes of HPOX, has 
previously been, reported^. Therefore, these data 
indicate that oxime proton is not hydrolysed in 
[Ni(HMPX)^Xo} complexes and there is a con¬ 
tribution from the —CrrN—OH grouping in these 
complexes. 

In the region 450-200 cm"^ HMPX exhibits 
absorption bands at 403s, 387mi and 217m, whereas 
the nickel (II) complexes have absorption bands at 
ca. 425m, 417s, 344m, 321m, 278m and 230m cm'* 
Since, there are no terminal Ni-X bands, no ^^Ni-X 
vibrations will be expected above 200 cm'i The 
relatively low frequencies assigned to these ^'Ni-X 
vibrations would be consistent with a. halogen bridging 
aitructure, although v'Ni-X strrtching freuuencics 
occur over a wide range and some terminal 
I'Ni-X frequencies have been reported. The very 
low-symmetry of these complexes should lead to 
the observations of iipto four infrared active metal- 
nitrogen stretching vibrations. Two strong bands 
lie at ca. 350cm"i and 280cm“T whilst a weaker 


band lies at ca. 300 cm"^ these are therefore assigned; 
as v'N i-N vibrations. 

In conclusion, reflectance and i.r. spectra indicate 
a czT-dimeric structure for [Ni(HMPX)^Xo] (X — 
Cl, Br or I). Dimeric structures of this type have 
been found to occur extensively in complexes of 
nickel (II) halides with ethylenediamine and related 
ligands. 

The authors are thankful to Dr. P. C. Gupta, 
for providing necessary facilities, in experimental 
work. 
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NANNOPLANKTON PRODUCTION IN VELLAR ESTUARY 

B. R. SUBRAMANIAN, V. RAMADHAS and V. K. VENUGOPALAN 
Centre of Advanced Study in Marine Biology, Parangipettai 608 502, Tamil Nadu 


Abstract 

Nannoplankton and netplankton primary production were estimated at 3 stations in Vellar 
estuary during premqnsoon and monsoon mouths of 1974. On the average nannoplankteiswere 
responsible for 71 • 1% of total production the estuary. Irrespective of surface or bottom the 
nannoDlankters contributed between 40 and 100% (mean 64-4%) at Station I, 50 ana 100% (mean 
61-ly,) at Station II and 26*8 and 100% (mean 80*7%) at Station III, to the total primary 
production. Salinity was the chief ecological factor that influenced nannoplankton production 
in the Vellar estuary. 


Introduction 

STUDIES made in various biotopest-i^^ showed 
^ that nannoplankton formed the major source 
of primary production. Nannoplankters play a 


significant part in marine as well as estuarine food 
chain; they form the main source of food for 
microzooiplanktoni'^’^4 and larvae of most of the 
benthic animalsi-^'iL xhe present paper records 
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variations in the nannoplankton primary produc¬ 
tion at 3 stations (Fig. 1) in the Vellar estuary, 
(mean depths 2*0, 2*5 and 2-75 m respectively) 
during the premonsoon (July-September) and 
monsoon (October-December) seasons of 1974. 



Fig. 1. Location of different stations at Vellar 
Estuary. 


Methods 

All the samplings were carried out during high 
tides and surface samples were collected with a 
clean plastic bucket. Bottom samples were collected 
by means of horizontal water scoop. Light and 
dark battle technique's was adopted to measure 
primary produlcitivity and the samples were 
incubated in situ in the natural environment for 
3 hrs. By adopting fractional filtration method, 
using a very’ fine mesh net (20 ~ Nytex), 

nannoplankton productivity was separately deter¬ 
mined besides total productivity. 

Results and Disscussion 

In the present study the range of variations in 
temperature were between 26-5 and 31*0° C, 
26-0 and 30-0° C and, 25*0 and 28*0° C at stations 
1, 2 and 3 respectively. The monthly variations in 
salinity and light penetration are shown in Table 1. 
The etsimated nutrient concentrations (phosphate, 
ammonium, nitrite, nitrate and silicate) didn’t 
exhibit much variation in the premonsoon months, 
but higher concentrations were observed during the 
monsoon months. At vStation I, in the surface 
waters peak nannoplankton production was observed 
in July. It decreased in August followed by an 
increase in September (Fig. 2). After that the 
production decreased in the following months and 
attained the minimum in November. However, the 
production due to nannoplankton increased 
in December. The same type of distribution 


Table I 


Monthly variations in light, salinity and premonsoon—monsoonal variations in the net: nanno ratio 


Ex-coefficient Salinity % Net: Nanro ratio For 

Month Depth- Season-whole 

Station Station Station Station Station Station Slalion Station Station csti'ajy 




1 

11 

111 

I 

ir 

III 


\ 

11 

III 

July 

Surface 

2-30 

2-40 

1*70 

33-0 

30*0 

29-0 

Pre-monsoon 

0-87 

0'46 

0*54 


Bottom 




34-0 

33-5 

31*0 





August 

Surface 

2‘50 

2*80 

1*90 

34-5 

33*5 

31*0 






Bottom 




35-5 

34-5 

33-0 





September 

Surface 

1-60 

2-15 

5*50 

15-5 

13-0 

22-0 






Bottom 




16-5 

14-0 

24-5 





October 

Surface 

1*85 

2-60 

3*50 

20-5 

17*5 

11-5 

Monsoon 

0*47 

0*42 

0*48 


Bottom 




24-0 

19*5 

12*5 





November 

Surface 

2-25 

2-05 

2*30 

25-0 

14-0 

9*0 






Bottom 




27-5 

24-5 

22*5 

} 




December 

Surface 

1-85 

2-05 

2-20 

18-5 

13*5 

10*0 






Bottom 




25-0 

18*0 

11*0 








214 


N anno plankton Production in Vellar Estuary 


[ Current 
Science 


pattern was observed in the bottom waters also 
(Fig. 2). But in the case of netplankton produc¬ 
tion of the surface water, the pattern was reverse 
in the months of July, August and September 
whereas in the bottom it decreased gradually from 
the July maximum to the December minimum 
(Fig. 2). 



Month! 

Fig, 2. Monthly variations in nanno and net- 
plankton primary production at Station T. 

At Station II, the variation in nannoplankton 
production of the surface water was similar to that 
observed at Station 1. whereas in the bottom the 
peak production was in August unlike that of the 
surface waters (Fig. 3). With regard to the 
netplanklon production in surface waters, the 
primary and secondary peaks were observed in the 
months of July and October respectively (Fig. 3). 
But in the bottom waters the peak value was 
recorded in August (Fig. 3). 

At Station III, in the surface waters, the nan¬ 
noplankton production increased and decreased 
alternately throughout the. period (Fig. 4). 

Changes in the bottom waters were quite con- j 
sistent with those of surface waters except for 
the decrease and increase in , November and 
December respectively (Fig. 4). The netplankton 
production, in the surface decreased aontinually 
from July to November and then increased slightly 
in December (Fig. 4). 



Months 

Fig. 3. Monthly variations in nanno and net 
plankton primary production at Station II. 



Mont ns 

Fig. 4. Monthly variations in nanno and net- 
plankton primary production at Station III. 

• -# Nanno production in surface. 

• -• Nanno production in bottom. 

O-O Netplankton production in surface. 

O-O Netplankton production in bottom. 
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Studies made so far ia various neretic and oceanic 
waters, on nannoplankton primary production, 
indicated that nannoplankters contributed between 
80 and 100 % to total production!•- \u 

Brazilian mangroves, the range of nannoplankton 
production observed was from 64*3 to 95*8%‘**’ 
while in some eutrophic temperate lakes it was 
90%. and 50%-t),:k In the mangrove and back¬ 
waters of Porto Novo, nannoplankton production 
was 80-5% and 62-1%. respectively-h 

With regard to other estuaries, in the Chesapeake 
Bay estuaries, nannoplankters contributed between 
89-6 and 93-4%^^ to the total plant production. 
In Cochin backwaterls nanniOplankton production, 
was 74*47%!“. The extent of nannoplankton produc¬ 
tion observed in the present study was more or 
less similar to that of the above observations. 
Among the three stations chosen in the Vellar 
estuary, Station 11 (Tidal zone, situated in the 
middle region of the estuary) showed higher rates 
of production due tO' nanno- as well as netplankton, 
during most of the months. Qasim el pointed 
out that moderately low salinity would facilitate 
maximum production of most of the tropical phyto- 
plankters. During the present study the salinity 
values observed in the tidal zone were consonant 
enough to promote larger plant production. Further 
as pointed out by Nash-‘h the continually changing 
tidal direction in the estuary would have facilitated 
the phytoplankton forms to exist indefinitely within 
the middle region of the estuary thus contributing 
milch, to the greater productivity of that region. 
Although all the stations were shallow (Depth 
range 2*0 to 2*75 m) a definite decreasing gradient 
was obvious in nannoplankton productivity between 
surface and bottom waters (Figs. 2, 3 and 4). This 
might partly be due to the restricted sinking of the 
smaller cells, having a high area/volume ratio as 
shown by Eppley et and partly due to the 

aggregation of nannoflagellates towards the light 
saturated surface waters-’'*’-^^ 

In the Vellar e.^tuary, among the ecological factors 
considered, salinity appeared tO' be the most important 
factor in controlling the productivity of both nanno- 
and netplankton. Loftns et pointed out that 

locally restricted heavy rainfall generally increased 
the rate of nannoplankton production in Chesapeake 
Bay estuarine waters. Tn the present study also a 
sudden decline in salinity dole to local rainfall lead 
to an increase in nannoplankton production in all 
the 3 stations in the month of September (Figs. 2, 3 
and 4 ). This may be attributed to dilution of 
estuarine water to . a moderate salinity level which 
might have favoured the primary producers^^. 
However, prolonged decrease in salinity during 
monsoon months lead to very low rates of produc¬ 
tion in all the 3 stations (Figs. 2, 3 and 4). This 


may be attributed to the washing away of the 
primary producers to the heretic region by the 
monsoonal flood. Though the rate of production 
decreased, the percentage contribution by nan¬ 
noplankton increased and this was evident from the 
lower values of net : nannoplankton production 
ratio (Table 1) observed for the whole estuary. 
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rriHROUGHOUT history, mankind has known of 
various ways to attain higher levels of aware¬ 
ness. Ever since language become the organ of 
consciousness ; man has attempted to reach greater 
heights of personal achievement both in the 

physical and mental fields. It is unique to him 
that man lives, unlike all other animals, in a three¬ 
fold space ; physical, social and spiritual (cuhural, 
if one objects to spiritual). Living in the human 
sense is much more than adaptation, survival and 
homeostasis. It is something broader and deeper. 
Creativity and self-realization are uniquely charac¬ 
teristic of man and might indeed be the 
ingredients of his future evolution. This is the 
central theme of a book'" dealing, perhaps for the 
first time, with the prbblems of the evolution of 
man from a ‘transdiscipl inary’ point of view. 
Edited by Erich Jantsch and Conrad Waddington, 
it includes contributions by eminent scientists, 
philosophers, sociologists, systems science 
specialists, all looking at human evolution in 
its totality. It outlines our understanding of the 
movement of human evolution from the physical, 
biological, and socio-biological to socio-ciiltural 
aspects. It deals, in addition to scientific questions, 
with existential ones, such as the meaning of life, 
specially relevant to man and his future. 

Organic Evolution and Man 
It is recognized that the origin of man marked 
a continuation and perhaps a culmination of the 
evolutionary processes which started long before 
man appeared on the scene, and it remains, not 
only with scientists but with philosophers and 
creative artists as well, an interesting inquiry as 
to the future of man and the processes through 
which this future is likely to be achieved. The 
well-known cliche that organic evolution through 
natural selection has now come to an end and that 
man's future evolution lies entirely in his cullurc 
is only partially true. That cultural communica¬ 
tion of a unique kind is now available to him 
has to be granted. That evolution of the past which 
led to the creation of new species of animals 

should yield place to evolution of society and of 
the individual in man is also clear. But 
it is now being increasingly recognized that man 


Evolution and Consciousness : Human 

Systems m Transition : Ed. Erich Jantsch and 
Conrad H. Waddington, Addison-Wesley Pub. Co., 
1976, p. 359. 


still remains subject to the shaping influences of 
natural selection and his physical evolution has 
not, as some wiU argue, come to a halt. True 
enough, these influences are being reduced in some 
respects, as through medical technology; it is 
also true that it is being intensified in others, as 
thiOLigh pollUition, disease and other man-made 
hazards. Waddington argues that to maintam 
that natural selection has become inoperative in 
relation to man is to create a too simplistic 
impression of^ the role of culture and the current 
human condition. It is more nearly a situation of 
quid pro quo, where, while certain selection 
pressures have been reduced or eliminated, others 
have been substituted. It is important to note 
that natural selection acts on phenotypes which 
become adapted during their lifetime by physiological 
processes to meet their particular stresses. Selec¬ 
tion would act on populations subjected to these 
stresses and there is certain to be some genetic 
variation in the capacity of different individuals to 
respond to these stresses. Living organisms includ¬ 
ing man^ are open-ended, non-linear systems and 
an adaptive change originally induced by some 
environmental stress may, after continual selection 
over many generations, form part of the hereditary 
endowment of a later generation. Once we con¬ 
sider evolution in terms of selection of phenotypes, 
we find ourselves forced tO' conclude that in man, 
perhaps a little less than in sub-human animals, 
biological evolution is a matter of "interlocking 
series of open-ended, cybernetic, circular processes'. 
While it is true that in lower animals, cultural 
transmission of information has played a relatively 
minor role, in man it is characterized by an 
enormously greater development of this type of 
sociogenetic mechanism operating through the* 
agency of language. A qualitative difference does 
exist between human evolution and evolution of 
other animals but it does not seem to exclude 
natural selection altogether. 

What is this cultural evolution ? What is the 
present state of the human system ? What are 
the possible directions in which this evolution may 
take place ? It takes more than a prophet to 
discern the lineaments of future man, but it 
should not be difficult to outline, on the basis of 
the past evolution of man and his present con¬ 
dition, the steps to be taken to secure a reasonable 
assurance of his future. 
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Waddington, Walter Pankow and Erich JanUch, 
emphasise the openness of living systems, not 
merely the openness to flows of energy, matter 
and information but one which goes beyond it. 
The human world incorporates the basic principle 
of self-transcendence, of venturing out to change 
its physical, social and cultural conditions and 
especially tO' change its own consciousness. This 
continuous self-renewal and self-expression are 
unique to the human system. Any attempt to 
impose boundaries to this system becomes counter¬ 
productive. The human world is not one of 
equilibrium perfection, stability and predictability. 
Indeed, its present features as well as the 
possibilities of its future lie in its imperfection, 
non-equilibrium, non-predictability and symbiotic 
pluralism. 

C. S. Hoi ling provides evidence for this by his 
concept of 'continuity in change’. His studies of 
ecological systems have revealed that their 
dynamics cannot be explained by an equilibrium- 
centered view. Resilience, or capability to persist 
through changes, is linked to high fluctuations. 
Any attempt to stabilize an ecosystem ruins it. 
What evolution seems to do is not develop efficiency 
but flexibility to persist. High resilience, high 
fluctuations lead to and induce persistence. 

Order Through Fluctuation 

Holling’s premise seems naturally to lead to the 
most important chapter, that of Ilya Prigogine, wbo- 
emphasises the non-eqdilibrium state as inherent in 
life at all levels. In a highly penetrating analysis 
of physical', chemical and biological systems, 
including that of Man, Prigogine develops his con¬ 
cept of ‘Order through Fluctuation’. Fluctuations 
play a relatively minor role in classical physics. 
The whole domain of classical thermodynamics 
based on Boltzmann’s Principle illustrates this. 
On the other hand, non-linear sy.stems under non- 
equilibrium conditions bring about fluctuations 
which lead to new states. Indeed, 'dis.sipative 
structures’ are themselves fluctuations which are' 
continuously in exchange with their environment, 
and their evolution contains an essential stochastic 
element. Prigogine has developed new mathemati¬ 
cal equations to deal with both deterministic as 
well as stochastic phenomena, This has become 
relevant in view of the wide gap that still separates 
physics and biology, between study of simple 
motions met with in rational mechanics and the very 
complex but orderly movements of chromo¬ 
somes during mitosis or of cells during embryoulc 
development. The idea of evolution in physics- and 
that in biology are markedly in contrast. In 
physics, entropy marks a progressive disorganiza¬ 
tion of the system. In biology, it is accompanied 


by a progressive structuration culminating in the 
complicated organization of human society. 
PrigO'gine’s is perhaps the first notable attempt 
towards a new mathematics, a ‘bioalgebra’, for 
studying living systems. And it nO'W seems 
possible to go further and discuss more precisely 
the basic concepts in biology and sociology in 
mathematical terms as has already been done, for* 
instance, by Volterra in ecology. 

Biological Systems Autopoietic 
Ralph Abraham discusses the principles and 
applications of macrodynamics in the light of 
recent developments, especially the theory of 
catastrophes developed by Rene Thom. A macron 
is a stable regime in a (Ji^airiic system and many 
examples abound in physical, chemical and. 
electrical systems. Attempts to apply macro¬ 
dynamics to biology, especially to neurophysiology 
have only just begun and are yet at a purely con¬ 
jectural stage. On the other hand, biological 
systems are autopoietic, self-renewing, self-repairing 
and unity-maintaining, autonomous organizations. 
An animal cell is an example of a simple auto¬ 
poietic system; and look at the number, dimen¬ 
sions and complexity: of the chemical reactions 
going on in it at a giiven instant. Wlhat 
mathematics can adequately cover them ? And how 
many thousands of differential equations are 
required to express them ? An autopoietic system, 
can never be understood by a study, however 
intense, of each component of the system. Its 
properties and functions can be comprehended 
only by an understanding of the interactions 
between the components, that is, by a study of its 
dynamical organization. 

Human Systems in Transition 
This is complex, but the hitman organization is 
enormously more so. The complexity of struc¬ 
ture and organization of modern human society 
exceeds that of any other biological system. It 
calls for a new mode of inquiry, beyond opera¬ 
tions research, econometrics or applied mathematics. 
Human aspirations, human objectives, human ideals, 
are dynamic, complex, individual, and are con¬ 
stantly in conflict. And it is these very qualities 
that constitute the source of evolutionary unfold¬ 
ing of Man. Milan Zeleny and Norbert Pierre are 
forthright in their affirmation that human systems 
encompass the whole hierarchy of natural sy.stems ; 
physical, biological, social and spiritual. They are 
not amenable. to methods of reduction. They are 
too complex for systems analysis or design. Their 
management is not cybernetics or information 
theory,-or a theory, of general equilibrium; optimal 
control theory or theory of conflict resolution does 
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not explain them. They cannot be simplified by 
the rigour of mathematical mechanics. Electronic 
circuitry, communication charmels, feedback loop 
mechanisms are no help in their understanding. 
They are organic, dynamic manifestations of 
organizational autopoiesis. They are self-renewing, 
self-repairing, self-realizing systems, with ability to 
anticipate the future, to^ formulate objectives, to 
plan their attainment and to make decisions. They 
deal with humans. Human systems management 
is not merely interdisciplinary or multidisciplinary. 
It is vastly more ; it transcends all disciplines. 

Prigogine’s principle of ‘Order through Fluctua¬ 
tion’ and the new field of non-equilibrium thermo¬ 
dynamics are as validly applicable to human 
society as tot biological systems. We are moving 
towards a theory of self-organization of processes 
and structures, as Alistair Taylor points out 
in his essay. Our socio-cultural evolution is one 
of transformation. In the past, science and 
technology were the chief agents in changing, the 
man-environment relationship. What is required in 
the future is a progressive reversal of these traditional 
roles. Science and technology must direct their 
attention io conserving the resources of the planet 
and managing our global ecology. At the same 
time new social institutions, new strategies andi 
values in our cultures, are called, for ; invention of 
new and appropriate techniques to unlock the 
enormous, hidden, and hithertO' untapped, creative 
potential of the human individual as well as of 
cultures and social groups. 

Mamey and Schmidt’s historical presentation of 
the evolution of the scientific method, beginning 
with the axiomatic prototype of Aristotle and 
Euclid down to Copernicus, through the empirical 
one of Newton, Maxwell and Einstein, tO' the 
constructural prototype of modern science, provides 
a perspective for the contemporary modification of 
the sciemtific mdthod, which may be called the 
normlatlve prfototype. A gradual relinquishment 
of quest for certainty, continuing accretion of 
•cognitive controls and a maximization of freedom 
and scope are characters of this new trend. These 
are the essentials of man’s commitment to his 
future policy—a policy of conscious, purposeful 
alignment with the processes of emergence. 

Crisis and Creativity 

No one knows the total potentialities of mankind. 
The transformation of human consciousness has 
passed through several levels, from cultural 
revitalization to creativity, outlined by O. W. 
Markely. In each case, a crisis in a human system, 
calls for new ways of meeting it whether it is 
through revolution in science, heroic mythology or 
creativity. In each case, there is a transformation 


of consciousness, a METANOIA, leading to a 
new paradigm. Particularly important is the new 
emerging science dealing with consciousness that 
could contribute significantly to this new paradigm. 
Man has always striven towards attaining greater 
and higher levels of awareness, — of himself and 
of the external world, and of the relation between 
the two. He has not made much progress so far, 
certainly not in the West ; for he has all along 
felt that the new tools he had devised were 
adequate. Feedback training, learning theory, etc., 
have produced limited results. It would now 
appear that these methods need to be combined 
with the older traditional methods of the East, — 
Meditation, Yoga,, Kuind'almi, Pranayama, — to 
unlock rapidly the untapped potentials of the 
human mind, especially its creativity, and powers I 

of healing. 

The New Image ^ 

Here is the evolving image of man. It involves 
the recognition of the identity between man and 
his world, between microcosmos and macrocosmes, 
between atman, the reality within, and hra/imm, 
the true essence of reality without. It consists of 
a perennial search for the self-realization of thi.< ^ 

ultimate relationship and its unfolding. 

Historically, three modes of perception and 
inquiry have dominated man’s attempts to recognize, 
establish and integrate this relationship between 
himself and the world around him. Jantsch calls 
them (a) m>'thological, (b) rational and (c) evolu¬ 
tionary. In the mythological, man enters into a 
relationship with God. The dominant factor is 
Fear, specially fear of falling from Divine Grace. . 

In rational inquiry, illustrated by the methods 0 i [ 

science, the subject and object are separated from j 

each other and Certainly governs. In the third, I 

the evolutionary inquiry, the dominant factor is I 

Hope ; the subject and the object, atman and f 

brahman, become integrated into a wholeness f 

expressed in the Upanishadic Tat Fvam A si ! 

(That Thou Art). ■ 

The future evolution of Man lies in a reestablish- 
m,ent of the three primal aspects of human 
unfolding, which the Chinese have called the Tao 
of the Earth, the TaO' of Man and the Tao of 
Heaven. In Hindu terms, these rest in three primal ^ 
values, 'Safyam, Sivam, Siindaram\ The mythologi¬ 
cal and the rational inquiries, have in the past ^ 

made their contributions to human society and its 
evolution, but their relevance in the determination : 

of the future image of man seems limited. i 

It is the ‘evolutionary’ mode that holds hope for ' 

the future. Here is the great challenge : recogni¬ 
tion of the totality of man and one-ness of the ! 

human race ; self-realization and development of 
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the individual ; a holistic perception of life and an 
appreciation of the true essence of humanness. 
These call for a new effort, superconscious learning, 
equivalent perhaps to our Snjnaim, a ‘consciousness 
to change consciousness', a self-reflective approach, 
providing a sense of direction for cultural processes 
and a dynamic guidance for mankind reaching out 
into the future. It calls for the development of a 
new understanding of human systems as an expres¬ 
sion of life, going beyond adaptation and stabiliza¬ 


tion in order to develop a new paradigm of self- 
realization through self-transcendence, which is an 
integral aspect of evolution ensuring qualitative 
change,—a new science of humanity. 

This is not easy and might well cause disniption. 
But in the words of A. N. Whitehead quoted by 
Jantsch at the head of his introductory chapter : 

'It is the business of the future to* be dangerous. 

The major advances in civilization are processes that 
all but wreck the societies in which they occur’. 


INSTITUTION OF CHEMISTS (INDIA), ASSOCIATESHIP EXAMINATION, 1977 


The Twenty-eighth Associateship Examination of 
the Institution of Chemists (India) will be held in 
November, 1978. The last dale for Registration is 
30th November, 1977. The Examination in 
Group A (Analytical Chemistry) is divided into the 
following eleven sections and each candidate will be 
examined in two of them according to his choice as 
approved by the Council, in addition to the General 
Chemistry including Organic, Inorganic, Physical and 
Applied Analytical Chemistry : (1) Analysis of 
Minerals, Silicates, Ores and Alloys ; (2) Analysis 
of Drugs and Pharmaceuticals ; (3) Analysis of 
Foods ; (4) Analysis of Water and Sewage ; 


(5) Biochemical Analysis; (6) Analysis of Oils, 
Fats and Soaps ; (7) Fuel and Gas Analysis ; 
(8) Analysis of Soils and Fertilisers; (9) Analysis 
Connected with Forensic Chemistry; (10) Analysis 
Connected with Leather Chemistry; (11) Analysis 
Connected with Textile Chemistry; The Examina¬ 
tion is recognised by the Government of India as 
equivalent to M.Sc. in Chemistry for purposes of 
recruitment of Chemists. 

Further enquiries regarding this and for Member¬ 
ship may be made to the Honorary Secretary, 
Institution of Chemists (India), Chemical Depart¬ 
ment, Medical College, Calcutta-73. 


INTERNATIONAL AWARD IN INDUSTRIAL HEALTH 


Prof. S. H, Zaidi, Director, Induistrial Toxicology 
Research Centre (ITRC), Lucknow, has been 
selected by the American Industrial Hygiene Associa¬ 
tion to receive Yant Memorial Award, for ihe 


year 1977, for his pioneering contribution in the 
field of environmental and occupational health. 
Professor Zaidi is the first Indian to receive this 
award in industrial health. 


AWARD OF RESEARCH DEGREES 


TJtkal University, Bhubaneswar, has awarded the 
Ph.D. degree in Botany to (Miss) Bharati Behard. 

Tamil Nadu Agricultural University, Coimbatore, 
ha.s awarded the Ph.D. degree to Shri N. Natarajan 
and Sargimam Davis Peter. 

M.S. University of Baroda has awarded the 
Ph.D. degree in Chemistry to Shri B. Vinayak 
Kamath and Shri George Kurian, V ; Ph.D. degree 
in Biochemistry to Shri Vishnu Prakash ; Ph.D. 
degree in Physics to Shri Rameshchandra Thakorlal 
Shah. 


Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Mathematics to Shri Kulkarni 
Krishnaji Haniimantharao. 

Sri Venkateswara University, Tirupati, has 
awarded the Ph.D. degrees to Shri V. Sundara 
Raja (Physico) and to Shri P. Satyan (Zoology). 

Sri Venkateswara University, Tirupati, has 
awarded the Ph.D. degree in Zoology to Shri A. V. 
Ramana Dikshitulii. 


Curr. Sci.—4 
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LETTERS TO THE EDITOR 


ROLE OF THREE PHONON NORMAL 
PROCESSES IN THE PHONON CONDUCTiVlTY 
OF SILICON 

In SPITE OF the fact that some refinements^"^ have 
been proposed recently, the success of the Callaway^ 
theory of the lattice thermal conductivity in explain¬ 
ing the experimental results has been tremendous at 


good fit but also leads to a wrong temperature 
dependence of the phonon oondnctivity which is 
similar to the previous report of Dubey and Verma 
for Ge. 

Following the earlier work of Dubey and Verma 
and considering the Callaway theory, the lattice thermal 
conductivity of an insulator can be expressed as: 


BiT 


— 1 ) “ dx 


K - (AV2v7-) (/ciiT/^)'* (l/u.) j 4 a) 

0 
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low temperatures. Using the displaced Planck 
distribution function, Callaway obtained an expression 
for the lattice thermal conductivity which can be 
divided into twoi parts. The first part gives the 
lattice thermal conductivity due to the combined 
scattering relaxation rate while the second part 
is known as the correction term due tO' three phonon 
normal processes. In the recent studies®'!^, it has 
been found that the contribution of the correction 
term due to three phonon normal processes towards 
the total phonon conductivity' can be neglected due 
to its very small contribution except for solid He^^ 
and LiF^-. Recently Dubey and Verma^ studied' 
the role of three phonon normal processes in the 
phonon conductivity of Ge and it is reported that 
the Callaway integral gives best result for 
and for the relative scattering strength of three 
phonon normal and umklapp processes- as 10 "-^. 
Following the earlier work of Dubey and Verma, 
in the present note, we have studied the role of 
three phonon normal processes in the lattice thermal 
co-nductivify of Si in the temperature range of 
2-100° K and it is found that the Callaway’ integral of 
the lattice thermal conductivity gives best fit between 
calculated and experimental value of the phonon 
conductivity for the relative scattering strength 
of three phonon normal and umklapp pro¬ 
cesses 'a' = 10"*'^. It has also been reported 
that for the Callaway integral of the 

lattice thermal conductivity not only fails to give 


where is the Boltzmann constant, h is the 
Planck constant divided by Ztt, is the average 
phonon velocity, L is the' Casimir length of the 
crystal, 9 is the Debye temperature and Ej is 
the three phonon scattering strength. In writing 
the above -stated expression, following scattering 
relaxation rates have been used. 

Boundary scattering relaxation rate = Vs/^ 

Point defect scattering relaxation rate 
= Ah>'^ 

Three phonon normal processes scattering relaxa¬ 
tion rate w- 

Three phonon umklapp processes scattering relaxa¬ 
tion rate = B, w- T^ 

Combined three phonon scattering relaxation rate 
= (Bi+B.) w^T« = E w2T3 = 
where B^ and Bo are the scattering strengths of 
three phonon umklapp and normal processes 
respectively and A is the point defect scattering 
strength. In the expressions (1) and (2), V meaps 
Bo/Bi and 

The values of the different parameters wliicb 
have been used in the calculation of the phonon, 
conductivity of Si in the temperature range 
2-100° K are listed in Table 1. To study the role 
of normal processes, lattice thermal conductivity 
has been calculaited for the different values of 
the relative scattering strength of three phonon 
normal and umklapp processes, i.e., a to 10 *'- 
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Table 1 

The parameters and constants used in the calculation of 
lattice thermal conductivity of Si to study 
the role of three phonon normal processes 

.- 2-yx ^ 

A — 2*47 X 10~“" see'* 

£ ^.3-4 X sec deg"^ 

^ 6*53 X 10^ cm/sec 
Q - 658“ K. 

For eq. (1) is used to calculate 

phonon conductivity for the four different values 
of 'a (0*001, 0*01, 0*1 and 1*0). Similarly for 

> Tjji, lattice thermal conductivity is 

calculated for \i z= 10 , 100 , 1,000 using eq. ( 2 ). 
The resLili is shown in, Fig. 1. From Fig. 1, it can 
be seen that the Callaway theory gives excellent 
agieement between calculated and experimental 
results of phonon conductivity of Si for 

when, 'd is approaching to 10''h However for 

> Tjj’, the theory fails to yield the correct 
temperature dependence of the phonon conductivity. 



Fig. 1. Phonon conductivity of Si in the 
temperature range 2-100° K. Solid lines are the 
calculated value. Circles are the experimental 
points, 'a' is the relative scattering strength of 
three phonon normal and umklapp processes. 

A Similar result was alsO' reported by Dubey and 
Verma<‘ for Ge in the temperature range 2 - 100 ° K. 
Thills, one can say that the role of three phonon 
normal processes is . similar in the phonon con¬ 
ductivity of Si and Ge at low temperatures. 


The authors wish to express them thanks to 
Prof. G. S. Verma for his interest in the present 
work. 

Department of Physics, R. M. Samuel. 

College of Science, R. H. Misho. 

University of Basrah, K. S. Dubey. 

Basrah, Iraq, September 27, 1976. 
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CRYSTAL STRUCTURE OF METAMIZOL 
1 -phenyl-2, 3-dimethyl-5-pyrazolone-4-methylaminD- 
methane-sLilphonate .sodium, C'l.jH^^^jN.jO^S. Na, 
known variously as metamizol, methampyrazone or 
novalgin, is a well known pain relieving drug. Here 
we give a preliminary account of the x-ray analysis 
of this compound carried out as part of a programme 
of .structural studies on analgesics and their inter¬ 
actions. 

The crystals! were grown by the slow diffusion 
of ethanol vapour into an aqueous solution of the 
compound. The space group and the unit cell 
dimensions of the crystals were determined from 
Oscillation, Weissenberg and Precession photo¬ 
graphs, and the density was measured by' flotation 
in a mixture of benzene and carbon tetrachloride. 
The density indicated the presence of one water 
molecule per formula unit. The cell dimensions 
were subsequently refined on a four circle diffracto- 
. meter. 

Crystal data : Space group P2^/c. 

^7- 9*143(3), 49*50(2), c-7*314 ( 2 ) A; 

^-90*2(1)“; D - 1*388 ± 0*005. D^- 1*409 
gm/c.c., Z 8 . 

The intensity data were collected on a Picker four 
circle diffractometer. The structure was solved by 
the direct methods and refined isotropically to an 
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R value of 0*17. The positions of the crystallo- 
graphically independent atoms in the structure arc 
showing in Fig. 1. 



Fig. 1. Positions of the crystallographically 
independent atoms in the structure as viewed along 
the c-axis. 

The dimensions of the two crystallographically 
independent molecules in the structure are nearly 
the same. The hetero nitrogen atoms in the five 
membered ring of each molecule are pyramidal 
with the attached phenyl and methyl groups lying 
on the opposite sides of the plane of the ring. 
The bond lengths and angles in the pyrazolone 
group are comparable to those observed in the 
other two analgetic pyrazolone derivatives, namely, 
antipyrine and amidopyrinei’ 2 . The sodium ions 
in the structure are coordinated by sulphonyl 
oxygen atoms and water molecules. It is interest¬ 
ing to note that the carbonyl oxygen atom in the 
pyrazolone group is not involved in metal coordina¬ 
tion or hydrogen bonding. 

Further refinement of the structure is in progress. 

The authors thank Professor G. N. Rama- 
chandran, for his interest in the work. They are 
obliged to Mr. T. N. Bha.t for many discus¬ 
sions, and Mr. F. Hansen and Dr. S. Larsen for 
help in data collection. The diffractometer was 
made available by the Danish Science Research 
Council. Financial support from the University 
Grants Commission, India, is gratefully 

acknowledged. 
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STABILITY CONSTANTS OF BIVALENT METAL 

CHELATES OF 2-(N-a.METHYL, 2-HYDROXY 

BENZYLIDENEIMINO) ETHANESULPHONiC 
ACID 

Holm el aid, and others- have recently reviewed 
the metal chelates of Sdhiff bases. The Schitf 
base 2-(N-a-methyl, 2 -hydroxybenylideneimino) 
ethan:siilphonic acid (H^>NE) was synthesized by 
the method reported*^ earlier by the condensation of 
ortho hydroxyacetophenone and 2 -ammo ethaiie- 
siilphonic acid. H^NE provides three possible co¬ 
ordination sites, viz., —SO^H, —OH and rrN-groups. 
The present investigation is concerned with the 
determination of stability constants of the chelates 
of Cu(ll), UO^(II) and V0(1I)‘ with HoNE. 

All titrations were carried out at 25° C, 30° C 
and 35° C by applying Calvin’s extension of 
Bjerrum’s method^. The following solution mix¬ 
tures (total volume 40 ml ) were prepared and 
titrated against 0*2 M potassium hydroxide: 
(A) 10-0 ml 0-02 M H^NE -f 4-0 ml. 1 -OM 
NaClO^ -f 26-0 ml waterf (B) 10-0 ml 0*02 M 
H^NE -{- 10*0 ml 0-02 M metal-ion solution -f 
4-0 ml 1 -OM NaClO^ -p 16-0 ml. water, (C) 
10-0 m! 0-02 M H^NE -f 5-0 m) 0*02 M metal¬ 
ion solution -p 4-0 ml 1-O M NaCIO^ -p 21*0ml 
water. 

Results and Discussion 

Metal-H.jNE system .—^The appearance of inllec- 
lions after the addition of 1 and 2 moles of alkali/ 
mole of ligand corresponds respectively ^to the 
neutralisation of —SO.^H and —OH groups. The 
reactions may be stated as : 

H,NE |HNE|- + H' ; (1) pK, . 8-08, 7-99and 

7*91 at 25", 30" and 
35° C. 

|HN£|- ^ |NE|-- + H^ (2) pK> - 9-89, 9-85and 

9-77 at 25°, 30° and 
35° C. 

When equimolar concentration of the metal-ion 
is added, the shape of the free ligand titration curve 
changes appreciably as a result of chelate formation 
and two inflections at 2 and 3 moles of alkali/mole of 
ligands are indicated. The reactions may be 
represented as : 

M“+ -P H.NE' -P 2 OH~ ( MNE)"* + 2 HgO (3) 

(MNE/ -P 0H--> i- [M(NE)2]-- -f i [M(OH)o]° (4) 

When the mixture containing metal and ligand in 
the ratio of 1 : 2 (taking half the concentration of 
the metal-ion), was titrated against standard! 
alkali, two inflections at I and 2 moles of alkali/ 
mole of ligand are observed which may be attributed 
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Table 1 


Stability constants bivalent metal chelates of H^NE == 1 • 0 M NaClO^ 


Metal-chelate 

i 

Stability constant 


- 

A G°K.cals/mole 

25^C 

30° C 

35 ° C 

25°C 

30° C 

35° C 

Cii (IT) 

logKi 

11-401 

11-421 

11-452 




(0-001) 

ro-001) 

(0-002) 








20-79 

21-20 

21-64 


logK, 

3-851 

3-871 

3-902 






(0-001) 

(0-001) 

(0-002) 




UO2 (11) 

logK, 

11-601 

11-842 

12-102 





(0-001) 

(0-002) 

(0-002) 









21-27 

21-93 

22-62 


log K. 

4-001 

3-971 

3-952) 






(0-001) 

(0-001) 

(0-002) 




VO (11) 

logKi 

12-101 

12-232 

12-352 




(0-001) 

(0-002) 

(0-C02) 

22-37 


23-40 





22-88 


logK, 

4-301 

4-271 

4-251 






(0-001) 

(O-OOl) 

(0-001) 





The deviations in the exnerimental and computational values are shown in parenthesis. 


to the stepwise formation of 1 : 1 and 1 : 2 specie* 
as shown by the equations : 
i M2+ + HijNE -1- OH- -> 1 [M'N.E]« + ^ H,NE 
+ H 2 O (5) 

i (MNE)" -I- i H.NE -I- OH- i [M (NE)..]-” 

+ HjO <6^ 


The above sets of titrations were also performed 
at 30° and 35° C and values of log Kj and log K. 
were obtained. Different methods^ were used to 
compute the stability constants and the values so 
obtained were found in agreement. The theoretical 
formation curves of these metal chelates at 25 C 
were derived by using average log Kj and log 
values, as, 11’40 and 3-85 for Cu(ll) chelate, 
11-60 and 4-00 for U02(U) chelate; and 12-10 
and 4-30 for VO (II) chelate, respectively. A 
perusal of the experimental and theoretical curves 
ihdicates negligible deviations. The experimental 
.stabilities and their deviation from computational 
values along with the free energy changes are shown 
in Table I. The stability constants are in the 
sequence VOdl) > UO.dl) > Cii(IT). 
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ESTRAGOL—A PERSISTENT DEPOLARISING 
AGENT OF THE SKELETAL MUSCLE 
MEMBRANE 

The effect of Estragol, (Fig. 1, inner square) a 
substance isolated from the essential oil of Feronia 
Limonia wa.s studied on the isolated sartorius semi- 
tendinosus and rectus abdominis muscles of frog 
(Rana tigrina). The muscles were suspended in an 
isolated organ bath containing aerated frog Ringer 
solutiont and Isotonic contractions were recorded 
with gimble lever giving a 12 fold magnification. 

Estragol caused contractions of the sartorius and 
the semitendinosLis muscles when added in a con¬ 
centration of 3 X lO"*^ M. Initial contraction was 
followed by relaxation, even when the drug was 
present in the bath (Fig. 1, a and b). It caused 
contracture of the rectus abdominis of frog when 
added in the same concentration. This effect- was 
markedly reduced in a K*^ (9 X 10"2 M)^ depolari-sedi 
muscle (Fig. 1, a) and in the presence of quinidine 
(5-1 X 10-4 M, 10 mts.) or Mn^^* (1 X 10“2M, 
10 min.). It reduced the responses to K*i- (4 x 
10-2 ]vi, 2 mts.) on isolated frog rectus muscle 
(Fig. 1, c), 
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The nature of the effect of Estragol on sartorius 
and semitendinosus muscles, reduction of its effect 
in K+ depolarised muscle and in the presence of 
quinidine or Mn^+3 and its ability to reduce the 
action of K+ indicate that it produces its effect by 
persistent depolarisation of the muiscle membrane. 
This effect is interesting, since it is produced by a 
substance having a chemical structure that is 
different from the known membrane depolarising 
agents^. 



{Rana tlgrina). Effect of Estragol (at E, 3 X M, 
5 mts.) in normal and potassium depolarised (at 
K 9 X 10‘- M) muscle. (6) Effect of Estragol 
(at E) on Isolated Semitendinosus muscle of frog, 
(c) Isolated Rectus abdominis of frog—^I. Effect of 
Estragol (at E) on potassium induced (at K 4 X 
10'- M, 2 mts.) contractures. 11 and III. Effect of 
quinidine (at Q, 5*1 X lO"^ M, 10 mts.) and 
managanese (at M, 1 x 10’- M, 10 mts.) on Estragol 
(at E) induced contractures. 

We are thankful to Ku. M. Cherian. for technical 
assistance. 1 u 
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EFFECT OF CAFFEINE ON TESTICULAR 

HYALURONIDASE OF DIFFERENT SPECIES 

Hv^aluronidase is widespread in the semen of mammals 
and it has been suggested that the enzyme may play 
a role in the passage of spermatozoa through the 
zona psllucida^’ ^ by modifying the structure of this 
membrane to make it more susceptible to the action of 
another sperm-borne enzyme acrosin which is widely 
believed to be involved in the penetration process^>^ 
The hyaluronidase activity of semen sample correlates 
with the number of sperm^ and hyaluronidase in seminal 
plasma has been shown to originate from sperm 
acrosome®. Various authors have reported an 
increase in fertilizing capacity of spermatozoa on 
addition of this enzyme^’®. The present communication 
describes the in vitro effect of caffeine on testicular 
hyaluronidase of different species. 

For standard hyaluronidase assay weighed testi¬ 
cular tissues from rat and goat were homogenized 
(l:9w/v) in ice-cold 0*1 M sodium-phosphate citrate 
buffer pH 4*5. Cetyltrimethyl-arnmonium bromide 
was added to a final concentration of 0*1% prior to 
homogenization in order to release the enzyme from 
its particulate bound form.^ The homogenate was 
allowed to stand in ice for 30 minutes and was then 
centrifuged at 105,000 xg for 60 minutes at 4° in a 
VAC 60 ultracentrifuge. The clear supernatant obtained 
was used as the enzyme source. Human semen was 
frozen for 30 minutes and seminal phsma was removed 
as supernatant by centrifugation at 2,000 xg for 
15 minutes^^ at 4”. The spermatozoa were washed 
and homogenized in 0*1 M sodium-phosphate citrate 
buffer, pH 4*5, as detailea above. Ovine testicular 
hyaluronidase was obtained from V.P. Chest Insti¬ 
tute, New Delhi. 

Hyaluronidase activity was assayed by the rate of 
release of free N-acetylglucosamine from hyaluronic 
acid by a niodification of the colorimetric methods 
of Reissig et alP^ and Bollet etal.^^. Protein con¬ 
centration was determined by the method of Lowry 
et alP using crystalline bovine albumin as the standard. 

Table I depicts the in vitro effect of 6*5 mraol/1 
caffeine on testicular hyaluronidase activity. With 
the exception of acrosomal hyaluronidase from human 
semen caffeine activates rat, goat and ovine testi¬ 
cular enzyme. Acrosomal enzyme W9S moderately 
inhibited to the extent of 14%. The order of hyaluro¬ 
nidase activation was 

Ovine testis > goat testis > rat testis. 

An increase in substrate concentration did not 
produce any change in the extent of caffeine inhibition 
or activation on hyaluronidase activity thereby sug¬ 
gesting that it probably acts by attaching to some 
allosteric sire on the enzyme protein. Recently rabbit 
and bull acrosomal hyaluronidases have been shown 
to possess properties similar to the testicular enzyme^**. 
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Table i 

in vitro comparison of the effect of caffeine 
(6‘5 mmol/1) oti testicular hyaliironidase activity 


Species 

Origin 

% inhibiton ( | ) 
or activation (f ) 
(mean ^ S.D.) 

Rat 

tesiis 

21-87±1-55 t 

Goat 

testis 

51-65±0-84t 

Ovine 

testis 

235-76±0-02t 

Human 

acrosomc 

14-38±0-66 j 


Specific activity - jm moles of N-acetyl glucos¬ 
amine liberated/mg. prote»'n./minute. 

In contrast to the above report the present study 
indicates that human acrosomal hyaluronidase appears 
to be difTerent from rat, goat and ovine testicular 
enzyme with respect to its inhibition by caffeine. 
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SYNTHESIS OF SOME NEW BENZODIAZA- 
BOROLE DERIVATIVES 

Benzodiazaborole, pyrimidine and a few purine 
type boron analogues where —C—H group in hetero- 

I 

cyclic ling is replaced by boron were prepared and 
screened for treatment of cancer^’- with certain 
success. 

Liao et al..^ have prepared and tested heterocyclic 
boronic acids for the same purpose. The application 
of boron heterocyclics as stabilizers, antimetabolite, 
disinfectants and chemosterilants have also been 
recorded. 

In view of this, a number of benzodiazaboroles have 
been prepared. Their structures have been confirmed 
by elemental analyses and recorded I.R. frequencies. 
Heterocyclic boron compounds reported herein have 
been prepared by conventional methods, i.e., azeo¬ 
tropic distillation of the reactants to remove the 
water formed in the reaction. 



Their physical properties have been recorded in 
Table 1. These compounds are iso-electronic with 
indole and show only a small absorption due to a 
dipolar B-N, B-0 or B-S bonds. Non ionic form is 
the predominant of the two resonating structures. 



Preparation of Borimidazolines : 

Equimolar amounts of the aryl boronic acid (0*01 
mol) and o phenylenediamine (0-01 mol) were taken 
in xylene and heated under reflux for 4-5 hours. The 
water was removed azeotropically and the solvent 
xylene was distilled off at reduced pressure. The 
Products were crystallized from carbon tetrachloride 
or benzene. 

The infrared spectra of these borimidazoline 
compounds show the presence of the important 
functional groups. All show the characteristic NH- 
streching absorption in the regions of 3450 — 

3400 cm“^, aromatic -CH- at 2950 — 2900 cm“^ and 
B-N group, being double bond character appears in 
the region of 1520 — 1380 cm“L The absorptions 
for N-H bands in KBr are very strong and sharp at 
3470 cm"’- and 1430 cm’-, trivalent bornon at 1350 cm"^ 
and out of plane C-H modes of boron substituted 
aromatic rings at 760-750 em'S 700 -690 cm'*. 
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Table 1 
BorimidazoUtm 



SI. 

No. 

R. 

Ro 

Ra R 4 

M.P.^C 

Yield 

Properties, Formula 

if 

N% 







Found Reqd. Found Reqd. 

1 . 

CHa 

H 

H H 

223-224 

80-7 

light reddish CjaH^sNoB 
brown flakes 

.13*08 

13*46 

5-0.1 

5‘28 

2 . 

CH 3 

H 

CHa H 

229-231 

72-9 

light brown C 14 H 15 N 0 B 

flakes 

12*54 

12*61 

4-83 

4*95 

3. 

CH 3 

H 

OCH 3 H > 293 

67*6 

greyish brown C 14 H 25 N 2 OB 
powder 

11*58 

11*76 

4-65 

4*62 

4, 

CH 3 

H 

Br H 

217-218 

65*5 

reddish brown CisHjoN.BPr 
plates 

9-Q3 

9*76 

3-80 

3*83 

5, 

CH 3 

H 

H NOo 

27^277 

59-6 

dark brown C 13 H 12 N 3 BO 2 

powder 

16*83 

16*60 

4-52 

4*35 

6 . 

CH 3 

CHa 

H H 

242-243 

77-4 

pinkish white C 14 H 15 N 2 B 
shining plates 

12*78 

12*61 

4-83 

4*95 

7. 

CH 3 

CH 3 

CH 3 H 

257-258 

80-1 

pinkish brown C 15 H 17 N 2 B 
shining crystals 

12*01 

11*86 

4-39 

4*66 

8. 

CHa 

CHa 

OCH 3 H 

138-140 

62*3 

dark brown C 15 H 17 N 2 OB 
crystals 

11*04 

IMjl 

4-18 

4*37 

9. 

CHo 

CHa 

Br H 

231-233 

67*4 

light reddish Ci 4 Hi 4 N 2 BBr 

brown shining 

crystals 

9*49 

9*30 

3-59 

3*65 

10. 

CH 3 

CHa 

H NO 2 

> 290 

66-6 

b'ght brown C 14 H 14 N 3 BO 2 

flakes 

15*64 

15*73 

4-23 

4*12 
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BEHAVIOUR OF MACROPHOMINA PHASEOLl 
AND SCLEROTIUM ROLFSJI WITH RELATION 
TO SOIL TEXTURE AND SOIL pH 
The importance of edaphic factors on the disease 
incidence in the case of soil-borne plant pathogens 
has been duly emphasised^’*^ and the effect of soil 
temperature, moisture and organic matter on the 
growth and multiplication of Macrophomina phaseoli 
(Maubl.) Ashby and Sclerotium rolfsU Sacc. in 
soils free from plant debris has been noted'‘i’^’t5, but 
it is not known whether soil texture and pH have 
any influence on these fungi under similar condi¬ 
tion. This communication therefore attempts to 
present some information regarding the effect of soil 
texture and soil pH on the prevalence of 
M. phaseoli and S. rolfsii in soils which do not 
contain any fragments of plant tissues. 

Air-dried field soil was passed through a 
80-mesh sieve to remove all the sand particles and 
the percentage of sdt and clay content was deter- 
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niiaed by mechanical analysis’^. Four different 
textural groups were artificially made with, 
incorporation of sand, silt and clay, Le., light soil 
(sand : silt : clay = 55 : 30 : 15), medium soil 
(40 : 40 ; 20), medium heavy soil (25 : 50 : 25) 
and heavy soil (10 : 60 : 30) and pH of the 
soil was adjusted to different levels, viz., pH 5, 6, 7 
and 8 following the methods as described by 
Chattopadhyay and Bhattacharjya-. Soils were 
inoculated separately with M. phaseoli and 
S. rolfsii isolated from jute and wheat plants 
respectively having sterilized; them by autoclaving. 
Both the sets were incubated under controlled 
condition in darkness at 27® C and 50% satura¬ 
tion level. Observations were taken at regular 
intervals and data recorded after plating in peptone- 
dextrose agar. Results representing an average of 
three replications are presented in Tables I and IT. 


The growth behaviours of M. phaseoli and 
S. rolfsii have been observed to be different under 
varioLiis conditions of the soil. M. phaseoli showed 
a marked increase in population at medium soil 
texture (sandy loam) and more or less at all pH 
levels followed by gradual decline. Both pH 5 and 
6 were found to be effective for the fungus; 
whereas at pH 8, there was a steady fall. S. rolfsii 
showed similar behaviour in all the treatments 
though there might have been slight rise in popula¬ 
tion at the intermediate stage in light and medium 
type soils as well as in soils having pH between 6-7, 
but its presence (mycelial form) in soil could not 
be detected after 20 days of inoculation. 

Pycnospores, chlamydospores and sclerolia are 
reproductive structures of M. phaseoli whereas 
S. rolfsii perpetuates in the form of only 
sclerotia. AUhouJgh both the fungi show certain 


Table I 

Effect of soil texture on the prevalence of the pathogens 


Population (x 10‘0/gm of soil on dry wt. basis 


Count 

intervals 

(days) 


M. phaseoli 



S. rolfsii 



Light soil Medium soil 

Medium 
heavy soil 

Heavy soil 

Light soil Medium soil 

Medium 
heavy soil 

Heavy 

soil 

0 

1*28 

li-24 

1-54 

1-43 

0-66 

0-62 

0-73 

0-66 

2 

1-46 

1-39 

1-32 

1-10 

0-47 

0-44 

0-36 

0-25 

4 

1-24 

1-83 

1-11 

0-77 

0-51 

0-47 

0-36 

0-22 

7 

0-73 

1-61 

0-77 

0-58 

0-18 

0-14 

0-03 

0-03 

12 

0-88 

1-02 

0-73 

0-47 

0-03 

0-00 

0-00 

0-00 

20 

0-88 

0-80 

0-51 

0-44 

0-00 

0-00 

0-00 

0-00 

Mean 

1-02 

1-31 

0-99 

0-79 

0-30 

0-27 

0-24 

0^ 


SEm d: 0-093 

CD at 5% 0-2802 


SEm dr 0-036 

CD at 5% 0-1084 



Table II 

Effect of soil pH on the prevalence of the pathogens 


Population (x 10'^)/gm of soil on dry wt. basis 


Count 

intervals 

(days) 


M, phaseoli 



5. 

rolfsii 


pH 5 

pH 6 

pH 7 

pH 8 

pH 5 

pH 6 

pH 7 

pH 8 

0 

1-46 

1-39 

1-50 

1-54 

0-77 

0-69 

0-73 

0-73 

2 

1-32 

1-61 

1-57 

1-39 

0-55 

0-58 

0-51 

0-44 

4 

1-65 

1-54 

1-06 

M7 

0-47 

0-66 

0-51 

0-33 

7 

0-95 

0-95 

1-02 

0-99 

' 0-29 

C,-40 

0-33 

0-18 

12 

0-84 

0-88 

0-73 

0-51 

0-03 

0-14 

0-07 

0-11 

20 

0*80 

0-88 

0-66 

0-44 

0-00 

0-00 

0-00 

0-00 

Mean 

1-17 

1-20 

109 

1-00 

0-35 

0-41 

0-35 

0-29 


SEm ± 0-063 CD at 5% 0-1898 SEm 0- 0219 CD at 5% 0-0659 
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similarity ia the production of sclerotia but they 
differ in their mycelial characteristics. Jii 
M. pliaseoliy the mycelium, is coarse, dark coloured 
and thick walled; but in S, rolfsii, it is fine, hyalin© 
and thin walled. The differential behaviours of 
these two fungi in response to soil pH and soil 
texture may be due to the differences in the 
morphology of the mycelium. 

Department of Plant S. B. Chattopadhyay. 

Pathology, T. P. Mustafee.=^^ 

Bidhan Chandra Krishi Viswa 

Vidyalaya, 

Kalyani, West Bengal, 

December 29, 1976. 
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INHIBITORY EFFECT OF LIGHT ON THE 
PRODUCTION OF CITRIC ACID BY 
ASPERGILLUS NIGER 

Influence of light of the visible range on. 
growth, sporulatlon, etc., in microorganisms had 
been reported earlieri'^. Kamal et al.^ had shown 
that light is necessary for good growth and forma¬ 
tion of conidiophores, sterigmata, etc., in Asper- 
gllliis niveus. Little attention, however, was given 
on the effect of light on biosynthesis and accumula¬ 
tion of citric acid by fungal organisms. 

Materials and Methods 

. The strain used for this study was Aspergillus 
niger 6N3 isolated from the soil of Naihati, West 
Bengal. Erlenmeyer flasks (100 ml) containing 
25 ml of Shu and Johnson's medium (Shu and 
Johnson, 1948)^ were inoculated with 0-1 ml of 
the conidial suspension (10 X 10® conidia/ml) and 
incubated at 30® C under light, darkness and alter¬ 
nate light and dark conditions. Cultures under 
light condition were kept in an incubator fitted with 
fluorescent lamps for continuous illumination. The 
intensity of illumination falling on the cultures was 
measured with a lux meter ^d the value adjusted at 


2,200 lux irnit.s equivalent to 205 candle power 
approximately. The dark condition was crcate<i. 
inside a chamber covered with black cloth. Alter¬ 
nate light and dark conditions were given to two 

sets of flasks in the following way : 

1. 12 hrs. darkness followed by 12 hrs. light 

(Dark-Light). 

2. 12 hrs. light followed by 12 hrs. darknes.s 

(Light-Dark). 

Control cultures were kept in an incubator at. 
30° C, and opened only for casual observation. 
Observations were made on the 9lh day of incuba¬ 
tion. Mycelial dry weight was taken on previou:.ly 
weighed filter papers by drying them at 60° C for 
24 hou'rs. Total acidity was estimated by titrating 
the culture filtrates agaiast 0*1 N NaOH solution 
to the phenolphthalein end point. Citric acid con¬ 
tent was estimated following the methods of 
Marrier and Boulet (T958)». Different organic 
acids accumulated in the culture filtrate.s wore 
extracted in ether and detected by the thin layer 
chromatographic methods'^. 

Results and Discussion 

Mycelial dry weight remained almost the same 
in the cultures grown, under the ditrerent condition, 
This clearly indicates that light or dark condition 
is not having any remarkable effect on the vegeta¬ 
tive growth of myceliulm. Even though the total 
acid production had not varied much under light 
or.dark conditions when given separately, it showed 
a slight increa.se when light and dark conditions' 
were given alternately. A profound decrease in 
the citric acid pfoduction, had been noticed in those 
cultures grown under light condition, while dark 
condition slightly increased tiie citric acid produc¬ 
tion (Fig. 1). Cultures grown under illumination 



dark and alternate light 
conditions on mycelial growth and acid 
production of A. niger 6N3 
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had shown the accumulation of glycolic and a-keto- 
glutaric acids in addition to the other acicl^ 
(Table I). 

Table I 


Different organic acids accumulated in the culture 
filtrates of cultures grown under light, dark and 
alternate and dark conditions for 9 days at 30" C 


Control Light 
(Normal 
incubation) 

Dark 

Light- 

dark 

bark- 

light 

Oxalic 

Oxalic 


Oxalic 

Oxalic 

Citric 

Citric 

Citric 

Citric 

Citric 

Isocitric 

Isocitric 





Succibic 

a-Keto- 

glutaric 

Glycolic 

Succinic Succinic 

Malic 

Succinic 


Legend: 

Light-dark: Light treatment followed by dark 
treatment. 

Dark-hght; Dark treatment followed by light treat- 
mem. 

It has been found that light plays a significant 
role on the bios>inthesis and accumulation of citric 
acid in the culture of A. niger 6N3. Generally, the 
synthesis and accumulation of citric acid occurs in 
mold cultures through the Krebs tricarboxylic acid 
cycle'^^’J^’-^h Presence of succinic, a-ketoglutanic, 
isocitric and glycolic acids in the culture filtrate of 
cultures grown under light condition probably 
suggest the presence of some alternate pathways like 

S.K.L cycle- (Succinate-a-ketoglutarate-isocitrate). 
Therefore, the low citric acid yield may be due to 
depletion of the intermediates of TCA cycle to the 
S.K.L cycle, necessary for the normal functioning 
of the TCA cycle. Production of citric acid by 
fermentation can be kept more or less constant if 
the fermentation is carried out in the dark as there 
should be very little chance under such a condition 
for a deviation in the nromal pathway through which 
citric acid is produced. 

The authors wish to express their gratitude to the 
International Atomic Energy Agency, Vienna, 
Austria, for financial assistance. 

Microbial Genetics T. K. Abraham. 

Laboratory, K. L. Chaudhuri. 
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REEVALUATION OF a-GLYCEROPHOSPHATE 
DEHYDROGENASE ACTIVITY IN SKELETAL 
MUSCLE FIBRE TYPES 

Conflicting reports Iia\e appeared in the literature 
about the histochemical localization and distribution 
of lactate dehydrogenase (LDH) and NAD''-linked 
a-glycerophosphate dehydrogenase (GPD). When 
assayed in vitro white muscle fibres show higher GPD 
activity, but show lower enzyme activity tlian the 
red muscle fibres in histochemical tests^“*. It has 
since been demonstrated, particularly for LDH^, 
that when a sequential staining technique involving 
the use of phenazine methosiilfate (PMS) is used, the 
white muscle fibres show higher enzyme activity than 
the red ones. This has led to the suggestion that PMS 
should be used for the histochemical demonstration 
of dehydrogenases’s activity in locations where dia- 
phorases are a limiting fact or 
It has also been demonstrated® that LDH and 
possibly GPD also survive formalin fixation, provided 
the muscle sections have been fixed in formalin 
vapour. This step is important since without prior 
fixation, considerable leakage of these two dehydro- 
ge lases may take place particularly from white muscle 
fibres^'®. Therefore, using PMS (0-4 mg per ml of 
the incubation medium®) and formalin vapour fixa¬ 
tion of the muscle sections, we have reevaluated the 
histochemical profile of GPD activity in mixed skeletal 
muscle fibre types. The diaphragm of the rhesus 
monkey {Macaca mulatta) was used in the present 
study. Formalin vapour fixed sections, 10^ thick, 
were processed for the histochemical demonstration 
of GPD activity^^. By varying the concentration of 
PMS in the incubation medium it was possible to 
elicit varying histochemical profiles^ with higher or 
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Figs. 1-3. Fig. 1. Histochemicallocalization of GPD 
activity in the cross-section of monkey diaphragm 
using excess PMS in the incubation medium. Note 
darkly stained white and intermediate fibre types and 
unstained red fibres, X 50. Fig. 2. Same as in 
Fig. 1, with lesser concentration of PMS in 
the incubation medium. Note comparatively 
darker staining of the smaller red fibres as com¬ 
pared to the larger white fibres. X 50. Fig. 3. 
T.S. of monkey diaphragm, stained for lipids 
with Sudan Black B for the identification of the 
three basic muscle fibre types. Note the strong, 
me^um and least staining for lipids in the red, 
intermediate and tfie wlfite fibres respectively, X 50. 


lower GPD activity in the white, red and intermediate 
muscle fibre types (Figs. 1, 2). When excess of PMS 
(higher than 0*4 mg/ml) is used in the incubation 
medium, there is suppression of the enzyme activity 
in the red fibres and a considerably higher activity 
could be elicited in the white fibres (Fig. 1). Monkey 
diaphragm served as a useful material for the present 
study since it contains all the three histochemicaily 
demopstrable muscle fibre types (Fig. 3). A more 
correct profile for GPD activity may be demonst'-ated 
in the various fibre types by employing the sequential 
staining technique (producing a combination of 
Figs. 1 and 2) as suggested earlier f;.>r the correct locali¬ 
zation of LDH activity m mixed muscles^ 

This study was supported in part by a research grant 
from the U.G.C. to one of us (C. L .T.). 
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THE CHROMOSOMES OF COPTOSOMA INDICA 
MONTAND (HETEROPTERA—PLATASPIDAE) 
Among Heteroptera the cytology of the family 
Plataspidae has received little attention. The species 
worked out are Brachyplatys subaeneus, Coptosoma 
higuttula, Coptosoma sp., C. punctatissimum, C. 
cribrarium, C. variegata and C. scutellatiim^^^. The 
cytological data suggest that the modal number of 
chromosomes in th© family isl2(10 + X + 

The present study is based on an ej^aminatiou of 





Letters to the Editor 


231 


VoL 46, No. 7 I 
April 5. 1977 J 

50 specimens of Coptosoma indica collected from 
Kakatiya University campus. No deviations from 
the I'amily karyotype have been observed. 

'fhe collection of male specimens was made from 
the host plant Tephrosia hirta, and T. Immiltoiui 
during September and October, 1976, The testes 
were dissected and li.xed in Acetic Alcohol (1 : 3). 
Kach testis consists of seven compartments held 
together throughout the length by a surrounding 
thick sheath. The observations reported here are 
from temporary as well as permanent haematpxyiin 
scpmsli preparations of testes^k 

Spermatogonial metaphase cells (Fig. 1) could 
be identified by the presence of 10 autosomes and 
Xy and sex chromosomes. At metaphase I 
(Fig. 2) the two univalent sex chromosomes often, 
lie at the centre surrounded by 5 autosomal biva¬ 
lents. la metaphase K (Fig. 3) they form a 
pseudo-bivalent. The behaviour of the chromo¬ 
somes during anaphase 11 (Fig. 4) is quite noraial 
with respect to the equal distribution of autosom.es 
and XY segregation to opposite poles. 




9 I# 


...r.. 


I I 




3 « 

♦ J 

1-4 Hacmatoxylin squashes of the tester, 
or Coptosoma indica. X ca, 2,600. Fig 1. Sperma o- 
gonial nvjlaphasc. Fig. 2. Metaphase T. Fig. 3. Meta- 
phasc 11. Fig. 4. Anaphase 11. 



These fintlings indicate that a comparison ' of 
chromosome morphology with other fcpown 
Hpccic.smay be of .some value in determining 
intcrreUiUonship within the family Plataspidae. In 
i-ccent years many chromosome banding techniques 
have been devised to establish phylogenetic rela¬ 
tionship among eukaryotes. Sumner et al.‘, 
described a simple and elegant technique for Giemsa 
banding. Hctcroptcran insects have not been studied 


extensively for banding patterns. Most of them 
possess small and holokinetic chromosomes. Giemsa 
banding of metaphase chromosomes has been 
described in Heteropteran insects Triatoma infestans 
and Rhodniiis prolixiis^. Similar studies could be 

of significance in elucidating the chromosomal 
affinities in the family Plataspidae and other 
members of Heteroptera. 

The authors are grateful to Prof. K. Venkata 
Ramaiah, Vice-Chancellor, to Prof. S. S. Simha, 
Head, Department of Zoology, Kakatiya University, 
for facilities and encouragement and to the 
Director, Commonwealth Institute of Entomology, 
London, for identification of the material. 
Department of Zoology, P. Venkat Reddy. 
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A FERTILE COLCHICINE INDUCED 
ALLOHEXAPLOID IN ARACHIS 
A STERILE triploid interspecific hybrid between 
cultivated groundnut {Araclus hypogaea, In = 40) 
and a wild annual diploid {A. duranensis, 2n = 20) 
was obtained by Seetharam et al.^, and the C 3 rto- 
logical analysis of this hybrid revealed the 
allopolyploid nature of groundnut with one genome 
common between A. hypogaea and A. duranensis. 
This cross was mainly attempted by them to 
transfer the genes for tolerance to tiyka leaf spot 
from A. duranensis to A. hypogaea. 

The failure of pod set in the triploid was due to 
high pollen sterility (82-5%) as against 5-0% in 
the parents-t. With a view to inducing fertility in 
this sterile hybrid, amphidiploids were induced by 
subjecting its vegetative cuttings to colchicine 
treatment. Twentyfive stem cuttings of four inches 
length were brought to the laboratory and made 
into a bundle. This was kept in a beaker con¬ 
taining 100 ml of 0*1% aqueous colchicine, which 
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covered the lower half of the cuittings. After two 
hours, the twigs were taken out, washed well in 
running water and planted in the field toi sprout. 
Out of 25 cuttings, only 9 plants survived tO' 
maturity. 

Normal peg and pod formation were noticed in 
one plant (Fig. 1), which showed 38*7% pollen 
fertility as against 17-5% in the untreated triploid. 
It had a pollen diameter of 52*01 while the 
triploid pollen grains measured only 40*40 
There was no gigasness in the morphology of the 
plant, but it was spreading and flowering 
profusely. 



30 seeds have been collected from this plant. The 
amphidiploid plant has been successfully propagated 
by stem, cuittings both for nieiotic analysis and for 
utilizatioin as bridging species in further back- 
crosses to cultivated groundnut. 

A fertile allohexaploidi with 2n ... 60 chromo¬ 
somes was obtained by Rumar c! al.-. by treatment 
with, colchicine (0*2^;.) of young vegetative buds 
of the hybrid between A. hypo^aca X A. villosth 
Further, D’Cruz^and Upadhyaya^ gave cylological 
evidence to show that //. hypopaca is a typical 
allotctraploid, based on the behaviour of the inter¬ 
specific hybrid between. A. hypoyuiva x A. vilfasa, 
and their and pro;gcnics. Information on 
the utilization of the synthetic amphidiploids as 
bridging species, between, cultivated and wild .species, 
for transfer of tikka resistant genes is lacking. In 
the present study the wild species used (A. {funh 
iie/is'is), the interspecific hybrid and the alIohe:xa- 
ploid plant were found to he tolerant to Ccrco- 
spora leaf spot (tikka) disease. Further work on 
the cytology of the vegetalively propagatetl amphi¬ 
diploids and their back cross derivatives with the 
cultivated species is in progress. 

Cytogenetics Section, CJ. Pusni>A. 

UAS, Hebbal, B. Ci. Suuvanaravana Ri-i>dv. 

Bangalore 560 024, R. M. t). Navar. 

September 14, 1976. R. CJ. wSnAMiuu iN(iAi*PA. 



Figs. 1-3. Fig. 1. Twigs from sterile triploid 
(right) and^ colchicine induced fertile amphidiploid 
plants show normal pod settino-. 

Fig. 2. Mitotic metaphase in triploid {In 3oT 
( X 1,000) with camera lucida drawing. Fig. 3. Mito¬ 
tic metaphase in amphidiploid ( 2/1 = 60) (x* 1000) 
with camera lucida drawing. ^ 

The amphidiploid nature of this plant was con- 
firmed by counting the somatic chromosomes 
(2/i = 60), from fresh squashes prepared from side 
roots of the live plant (Fig. 3). The triploid 
showed In = 30 chromosomes (Fig. 2). However, 
meiosis of this amphidiploid plant could not be 
studied due to unforeseen reasons. A total of 
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A NEW SPECIES OF SPIROTRICHONYMPHA 

(PROTOZOA: MASTIGO- 
PHORA) FROM A XYLOPHAGOliS TERMITE 
FROM INDIA 


WHILE examining the termite nagellale.s from Hooglily 
district. West Bengal, the author discovered a new 
flagellate from Coptoternics heimi (wa.sm.) which i.s 
described here a.s Spirotrichonympha hhaJre.dnyarensi.s 
sp. nov. 

The specimens obtained from the gut content.s of 
the host were examined in fresh condition, fixed in 
Schaudinn s fluid and stained with Heidenhain’s iron 
haematoxylin. All the measurements were taken 
with the aid of a calibrated ocular micrometer and 
drawings were made with the help of camera lucida. 

Description. ^The body is more or less pear-sltaped 
(Fig. 1) with pointed anterior end and slightly com¬ 
pressed posterior end, 22- 5 to 67- 5 ji in length (average 
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50^4 fi) and IS to 34* 5in breadth (average 27*3^). 
A very short tubule originates at the anterior end and 
does not reach to the nucleus. The sprial bands are 
dexiotropic. The number of spiral bands of flagella 
vary from 19 to 22 in adult and 10 to 15 in oval bodied 
young forms. A little of the posterior end of the body 
is devoid of spiral bands in both adult and >oung 
forms. The anterior flagella around the tube measure 
7*5 to 19-5 fi in length and the posterior ones 10*5 
to 30 fji in length. The spherical nucleus which mea¬ 
sures 4-5 to 7*5 />6 in diameter has scattered chromatin 
granules and is located in the anterior third of the body. 
Six chromosomes in paired condition have been obser¬ 
ved at the periphery attached to nuclear membrane. 
Various stages of nuclear division have, however, 
not been encountered. The axostyle was not found 
in the new species dealt with and in this aspect agrees 
with the observations of Koidzunii, (1921)^ and 
Chakra varty and Banerjee (1956)^ Mackinnon, 
(1927)^; de Mello, (1921)^ and Karandikar and Vittal 
(1954)^, however, described axostyle in other species. 
Endoplasm contains fragments of wood particles of 
various sizes. 



Fig. 1. Spirotrichofiynipha bhadreshwarensis sp. nov. 
A, adult flagellate; B, young form; C, anterior part 
of the flagellate showing s^x chromosomes in paired 
Condition. 

Remarks .—So far eleven species of Spirotricho- 
uympha have been described. The present species 


resembles to S. pyrifomies Chakravarty and Banerjee 
in the shape of body, absence of axostyle and in the 
shape of nucleus but differs in the body length 22-5 
to 67*5ju versus 10*70 to 55*64/x and breadth lb 
to 34*5 versus 8*56 to 21'40 p. The anterior and 
the posterior flagella are larger than S. pyrifonnes. 
Six chromosomes have been observed in the present 
species as against five in S.pyriformes. The present 
species also resembles S. leidyi Koidzumi in having 
similar shape but the latter can conveniently be sepa¬ 
rated due to the length ranging from 22*5 to 67* 5/z 
versus 15 to 50 ft and breadth ranging from 18 to 
34* 5 ft versus 8 to 30 ft. Further, the nucleus in 
S. leidyi is oval and located in the middle region of 
the body whereas in the present species it is spherical 
and situated in anterior third. The present species 
also shows aflinities to S. elegans Mackinron in body 
shape ana structure of the tubule but can be distin¬ 
guished from S. elegans m the number of spiral bands 
22 versus 16. The number of chromosomes are six 
instead of four as in S. elegzns. From the above 
conjecture, the present form is described as Spiro- 
iricfionympha bhadreshwavensis sp. nov. The species 
name is given here after the type locality. 

Type host : Coptotermes heimi (wasm.) 

Type locality: Bhandreshwar, Hooghly d-strict, 
West Bengal 

Holotype : On the slide wil be deposited in Zoologi¬ 
cal Survey of India. 

Author’s sincere thanks are due to Dr. S. Khera, 
Joint Di“ector-in-Charge, Zoological Sur\ey of Inaia, 
for facilities provided and Dr. A. K. Mandal and 
Dr. T. D. Soota for going through the manuscript 
and encouragement respectively. 

Zoological Survey of India, D. N. Tiwari. 

8 , Lindsay Street, Calcutta 700 016, 

November 2, 1976. 
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XENIA IN INTERSPECTIFIC CROSSES OF 
SORGHUM 

Xenia may result in crosses between lines that differ 
for a single dominant oligo-gene affecting endo¬ 
sperm characters like aleurone colour in maize^. 
Paternal effects are often met with, in diverse 
crosses where the effects of the paternal genes are 
dominant over the maternal effects as can be seen 
in crossed seed (increase in size of the fruit and 
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Fig. 1, Showing the appearance of the F-, seeds, 
i, S, siiclanense ; 2. Swarna ; 3. 5'. caffroriun 4. 14- 
8-81-1-1 ; 5, 148. 


embryo of the seed and loosening of wrinkles in 
sweet corn, pollinated with other sub-species^ and 
seeds with teosinte characteristics when flint maize 
was pollinated with teosinte pollen-). In the 
present study paternal effects are recorded for seed 
size and shape, embryo size and shape, and general 
appearance of the grain. 


Paternal and maternal effects) 

Seed 

size 



Fig. 2. Showing the appearance of the F^ seeds 
in reciprocal crosses. 


Seed characteristics of five parents and their eight 
crosses are given in Table T along with paternal 
effects indicated therein for each cross. Photo¬ 
graphs are presented to show the general appearance 
of the grains. The shape of the grains in all the 
four crosses with the common female parent. 

Table I 

r seed characteristics in Sorghum Crosses 

Seed Embryo Embryo General Seed 

shape size shape appearance colour 


Parents: 

S. sudanciise 
S', caffrorum 

S, bicolor Swarna 

11-8-81-1-1 
148 

Crosses: 

S. sudonense X Swarna 
X 148 

„ X 14-8-81-1-1 
„ X S', caffrorum 
Reciprocal crosses 
Swarna x S. sudanerse i 
148 X „ I 

14-8-81-1 1 X „ I 

aS. caffrorimi X ,, > 


Small 

Ovoid 

Sm^lJ 

Elliptical 


Brown 

Medium 

Eliptical 

Small 

Ovoid 


Wliite 

Bold 

Round 

Large 

Ovoid 


Wliite 

Small 

Round 

Small 

Ovoid 


99 

Medium 

Round 

Large 

Ovoid 


99 

Small 

Round* 

Large* 

Oviod* 

* 

Brown 

Medium* 

Round* 

Large* 

Ovoid* 

H! 

99 

Small 

Round* 

Small 

Elliptical 

* 

99 

Small 

Round* 

Small 

Elliptical 

★ 

99 


Wliite 

Similar corresponding female parents „ 

99 
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i.e., S, sudanense, is changed like the paternal 
parent (Fig. 1). 

Xenia was expressed only when S. sudanense 
was used as a female parent. From the observa¬ 
tions (Fig. 2), it is clear that the seed charac¬ 
teristics of S, bicoJor and S. caffroriim are 
dominant over those of S. sudanense. Xenia is 
expressed because of simple dominance of the male 
parent for the seed characters. But, Xenia was 
not expressed for all the characteristics in every 
cross. The only cross in which xenia was expressed 
for all the characteristics studied was S. sudanense X 
148. However seed colour appears to have maternal 
effect. 

Department of M. S. Kuruvinashetti. 

Agricultural Botany, J. V. Goud. 

College of Agriculture, 

Dharw'ar 580 005, India, September 9, 1976. 
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ROLE OF pH IN THE FRUIT ROT OF CHILLIES 
CAUSED BY COLLETOmiCHUM CAPSICf 
The ^ctic enzymes produced by fungal pathogens 
have sharp peaks of activity at certain pH values, 
so that the initial pH of a tissue and the change 
in pH caused by the pathogen may be significantt. 
The significance of the rise in pH during disease 
development ha.s been emphasised by several 
workers. Hancock- suggested that processes that 
induce changes in pH during pathogenesis could con¬ 
tribute significantly to disease development if the 
activities of certain degradative enzymes were 
favourable. 


Extracts obtained from the diseased tissue were 
tested for their macerating activity on chdli fruit 
discs over a pH-range of 3-5-9 *5. Time taken for 
the loss of coherence of cells was noticed. Desired 
pH values were maintained by using the 3 buffers 
suggested by Tribe^ for maintaining uniform con¬ 
centration of the buffering salts. 

As shown in Table I the maceration was rapid 
at pH 9-0 and above. At any pH, red chilli discs 
were more readily macerated than the green ones. 
Data at pH 5-5 are critical since these are the approxi¬ 
mate pH values of healthy fruits. At pH 5*5 green 
chilli discs were not macerated while the red ones 
were. This is what is perhaps happening in vivo when 
the fruits are infected by the fungus., In nature, 
the disease due to C. capsid is common only in 
red ripe chillies. In the case of green chilli fruits 
maceration will not be brought about when they are 
attacked by the fungus. On the other hand, the red 
ones are macerated by the enzyme produced by 
the invading fungus. 

A change in pH favours the predominating enzyme 
action-. Since the pH of the infected chilli tissue 
rose to 8-3 during lesion development, it would 
appear that only the //Y/zr^-eliminative enzymes were 
operative in bringing about the rotting. Similar 
report wa;s miaide in the case of stem rot of 
.squashes^. Thus pH appears to be a key factor 
to explain why green chillies do not get the 
Cofletotrichum-roi while the red ripe ones get 

The initial pH of the chilli fruits, which is 
around 5-0, would be favourable only for exo^ or 
endo-polygalacturonase (PG) activity, if there 
was any. C. capsid produced moderately active exo- 
and endo-PG in vitro, but these were not detect¬ 
able in the infected fruits. 

It should however be mentioned here that in some 
instances the green fruits tu'rn red at the site of 
infection apparently due to the ripening processes 


Table 1 

Effect of pH on the time for maceration of green and red chilli fruit discs by diseased tissue extract 


pH of the diseas^ tissue extract 


Fruit tissue discs 


3-5 


4*5 


5-5 


6-5 


7*5 


8*5 


9*0 

and above 


Green 

Red 


(No maceration) ‘ 12 h 8h 6h 5h 

’ No 24 h 8h 7h 54 h 4h 3-]|r h 

maceration 


The fungus Colletotrichum capsid causing fruit- 
rot disease in chillies (Capsicum annuum L.) 
produces an actively macerating endo-polygalac- 
turonate /rflAi,y-eliminase (PGTE) in vivo^. Its 
optimum activity was near pH 9*1. Other pectic 
enzymes could not be detected. 


.‘•etting in locally. In such cases the green fruits 
also become susceptible and the disease spreads 
progressively but slowly. 

A (non-dialyzable and thermostable) * Killing 
factor’ is also produced by the fungus C. capsid 
in culture®. ‘ Its activity is rapid below pH 5-5. This 
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noxi-enzymic factor may also be playing some 
role in rapidly killing the host tissue especially 
before the pH drifts to alkalinity. In other 
words, the 'Killing factor might be 
playing a role in the initial stages (pH is around 
5-0) while the endo-PGTE could assume 
importance both at the initial stages and to an 
increased extent at subsequent invasion by the 
fungus (when the pH increases to 8*5). 

The authors are grateful tO' Prof. Tl S. 
Sadasivan and Prof. C. V. Siibramanian for 
encouragement and facilities. 

University Botany Lab., V. Thirupathaiah. 

Chepak, Madras 600 005, D. Subramanian. 

July 25, 1976. 
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PHENOLIC ACIDS OF VIABLE AND NON-VIABLE 
SEEDS OF GROUNDNUT (ABACHIS 
HYPOGAEA, L.) 

The various factors involving the loss of seed! 
viability were discussed by Robertst and various 
physiological and biochemical changes associated 
with seed deterioration were reviewed by Abdul 
Baki and Anderson^, Dey et al.^ reported that 
there was an accumulation of certain phenolic acids 
like coumarin, ferulic and sinapic acids in the 
non-viable seeds of rice. The present paper reports 
investigation oh qualitative and quantitative 
aspects of phenolic acids in viable and non-viable 
goundnut seeds. 

Four months old (viable) and three year old 
(non-viable) seeds of groundnut variety TMV-3 
were used for qualitative and quantitative deter¬ 
mination of individual phenolic acids. The 
viability of seeds was tested with tetrazolinm 
chloride and by the normal germination test. 

Phenolic acids were extracted from both viable 
and non-viable seeds by the method of Bate-Smith^. 
Two dimensional paper chromatography was carried 
out to detect the individual phenolic acids as per 
the technique of Ibrahim and Towers^. The 
individual phenolic acids from the paper were 
eluted with 95% ethanol and co-chromatographed 
with ai^thentic samples. The phenolic acid con¬ 
tent was estimated with Folin’s reagent. 

Six . monohydroxy phenolic acids’ (a-resorcylic, 
^^-hydroxybenzoic, /m«,y-p-coumaric, cw-p-coumaric, 


phloretic and vanillic acids) and two dihydroxy 
phenolic acids iprotocatechuc and chlorogcnic 
acids) were pre.sent in the viable seeds. In non- 
viable seeds the number of monohydroxy and 
dihydroxy phenolic acids remains the same as viable 
seeds except protocatechic acid. However, more 
amounts of monohydroxy phenolic acids were 
present in the viable seeds when compared to non- 
viable seeds. The content of dihydroxy phenolic 
acids decreased to half of their amounts in the 
non-viable seeds. Thus, the total disappearance of 
photocatechuic acid and decreased levels of all the 
individual phenolic acids in the non-viable seeds 
may be suggestive of their primary role similar tc 
essential metabolite levels like carbohydrates, fats 
and proteins which were shown to decrease in non- 
viable seeds when compared to viable seeds4. It 
has been shown that large amounts of inhibitors like 
abscisic acid accumulate in non-viable seeds of 
groundnut<^. Therefore, it is quite probable that the 
phenolic inhibitors do not play an active role iu 
the loss of viability of groundnut seeds. 


Table I 

Phenolic acids of viable and non-viahle groundnut seeds 
ligigm dry seed 




viable 

non-viable 

1 . 

Chlorogenic acid 

44*55 

20*20 

2 , 

Protocatechuc acid 

9-27 

.. 

3. 

T/*^7«s-p-coumaric acid 

7*69 

2-36 

4. 

p-Hydroxy benzoic acid 

12-15 

3*23 

5, 

a-Resorcylic acid 

16-20 

4-01 

6 . 

cw-p-courraric acid 

10-07 

4-81 

7. 

Phloretic acid 

6-68 

1-80 

8 . 

Vanillic acid 

5-47 

4-61 


Total 

110*08 

41*02 


The authors thank Professor V. S. Rama Das, 
for providing facilities. 

Dept, of Botany, S. Balanarasimha Reddy. 

Sri. Venkateswara K. N. Rao. 

University, P. M. Swamy. 

Tiriipati 517 502 (A.P.), December 8, 1976. 
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CONTROL OF ‘CHENTHAL’ (BACTERIAL 
BLIGHT) DISEASE OF CARDAMOM WITH 
PENICILLIN 

Chenthal disease of Cardamom caused by Corytw.- 
bacterium sp. was the first bacterial disease 
reported by Mathew George et aU on the host 
Eletteria cardamomum ( L.) Maton. This is a destruc¬ 
tive disease causing severe crop losses in the high, 
ranges of Kerala. Six antibacterial compounds were 
screened in an attempt to control the disease. 
Penicillin was found most effective in experimental 
field trials. 


30 days of treatment is attributed tO' the rainy 
weather which is congenial to the pathogen. Results 
of the second observations revealed the efficacy of 
penicillin as a proper control against the disease. 
Improvement of the treated plants was marked, 
while the untreated controls deteriorated. 

Under field conditions 217 clumps in another 
plot of experimental plants were similarly sprayed 
with penicillin. The plants showed improvement 
after 60 days. The feasibility of using penicillin 
because it is rapidly translocated has been indicated 
elsewhere-. 


Table I 


Pre-treatment observation 


Average number of lesior s per leaf 
I leaf n leaf Iir ieaf 

2-u 26 40*3 


Treated Control 

Ileaf II leaf 1 IT leaf 1 leaf II leaf 111 leaf 

lobservaiion 11*3 57-5 45-3 25 78-1 51-4 

ll observation 1*11 14*3 37*4 44*4 93*3 90*2 


For comparative evaluation, sensitivity discs 
(Bharath Laboratories, India) were placed in 
nutrient agar plates seeded with the pathogen. 
After 24 hr of growth the inhibition zone was 
measured. Penicillin was found most effective. 
Kanamycin, Sulphadiazine, Erythromycin and Tetra^ 
cycline inhibited growth •partially, while Strepto¬ 
mycin was ineffective. In bioassay, using tube 
dilution technique, penicillin at 1 mcg/ml concentra¬ 
tion completely inhibited the growth of the 
pathogen. 

Field trials were undertaken at Kalarikal Estate, 
Vadanmedu, Kerala. Twenty-five clumps from a 
diseased spot were selected, each having an average 
of 15 to 20 pseudostems. The plants were sprayed 
with 100 mcg/ml solution of penicillin for three 
consecutive days followed by a second round cf 
spray after a lapse of 30 days. Out of the 
25 clumps,, 10 were selected at random and 
3 pseudostems from each were taken for disease 
observations. Water-soaked lesions, the first 
visible symptoms (Mathew George et. al.^) on the 
youngest three leaves were counted. Observations 
were recorded at 30 and 60 days after the initial 
spray. The average number of lesions in relation 
to number of leaves of comparable age has been 
consolidated and presented in Table I. Tho 
increase in the number of lesions recorded after 


We thank Mr. Sajan Kurian of Kalarikal Estate 
who brought the disease to our notice and Dr. J. V. 
Bhat, Professor Emeritus, for inspiration. 

CPCRL. Regional Station, Mathew George. 

Kayangiilam, N. P. Jayasankar. 

Krishnapuram 690 533, Kerala, 

December 3, 1976. 
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DISEASES OF FRUITS FROM HARYANA 
A NEW LEAF SPOT DISEASE OF 
ZIZYPHUS MAURITIAN A LAMK. 

During October-November, 1975, a new leaf spot 
disease of Ber (Zizyphus mauritiana Lamk.) var. 
Sandhura-Narnaul and RasJimi was observed in 
the orchard of Haryana Agricultural University. 
The disease is characterised by foliar sooty tuft 
like circular to irregular black spot. When infection 
advances, it covers a large area on the lower 
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surface of the leaves and upper surface shows, 
brownish discoloration (Fig. 1). 



Fig. 1. The leaves of Ber showing typical 
symptoms caused by Isariopsis indica van zhyphi. 


Synnemata fusee olivacea, divergentia, 220 X 102 
mediet. Conidiophores recti, simplices, olivaceis, 
supportantes. Conidia singula terminaliter et lateraliter 
54-4-138*4 X 6-8/i. Conidia divaceis 0-3 septata, 
cylindrica vel obclavatis, raro pyriformibus, 17-0- 
44-2 X 8-5-10-2/a. 

The type specimen is deposited in Herb. Plant 
Pathology Laboratory, HAU, Hissar (PPHAU 70), 
and Herb. Crypt. Ind. Orient, lARl, New Delhi. 

Thanks are due to Head of the Department of 
Horticulture, HAU, Hissar, for providing the 
laboratory facilities. 

Department of Horticulture, P. C. Gupta. 

Haryana Agril. University, R. L. Madaan. 

Hissar, November 2, 1976. 
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The fungus was isolated on Czapek’s agar medium 
and pathogenicity was proved on fresh and healthy 
leaves. Morphology of the fungus, resembles with 
Isariopsis indica with marked differences in size 
of conidia and synnemata^ (Fig. 2). Therefore, 
a new variety, viz., Isariopsis indica var. zizyphi 
is proposed to accommodate it. 



Fig. 2. A. Synnematum, B. Conidia (camera 
lucida). 


Isariopsis indica var. zizyphi var. nov. 

Infection on lower surface of the leaves in the 
form of black colour, circular to irregular spots 
measuring 0-5-5 mm. Synnemata dark olivaceous, 
divergent, measuring 220 x 102 m (average) com¬ 
posed of loose conidiophores. Conidiophores. 
erect, simple, olivaceous in colour, bears conidia 
terminally and laterally, measuring 54-4-138-4 x 
6-8 At. Conidia olivaceous, 0-3 septate, cyclindrical 
to obclavate, sometimes pyriforms measuring 17-0- 
44-2 X 8-5-10-2 At. 


Isariopsis indica var. zizyphi var. nov. 


REPRODUCTIVE BIOLOGY OF BIDENS 
PILOSA L. (COMPOSITAE) 

The following is a preliminary report on seed germi¬ 
nation, mitosis, meiosis. polle.'. fertility and germination 
of pollen grains, seed-setting and flavonoid chemistry 
of 15 populations of South Indian materials of this 
aggressive weeo carried out at the Jodrell Laboratory, 
Kew, U.K. 

(1) Fresh seeds gave 100% germination within 36 
hours of sowing, with a peak of germination between 
27''Cand 31°C. (2) Root tips pretreated With alpha- 
bromonaphthalene for four hours at 18 "’C gave clear 
counts of 2n~12; an occasioral satellite was seen 
<Fig. 1). (3) Meiotic preparations (36 bivalents) 



Infections maculae foliicolae, hypogenae, nigris, 
circulares vel irregulares, 0-5-5 mm diameter. 


FiG. 1. Bidens pilosa L. Mitosis showing 2n — 72; 
one satellite visible. 
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showed single oi double ciiromosome bridges (big. 2). 
(4) Pollen grams (c. 225 per anther) gave cent per cent 



Fig. 2. Bidens pilosa L. Meiosis, showing a 
double chromosome bridge. 

ge. mination and the growth cf the pcllen lute was 
normal (observed under iiv microsccpe). (5) Copious 
seed-setting occurred even when selfeo (by early bagging 
of cajiitiila) and the resulting seeds gemiiratea as fast 
as seeds from crossing. (6) Cafteic acid, aurcnes and 
chalcones were the main flavonoh^s from leaf extracts. 

The Rapinat Herbarium, K. M. Matthew 

St. Joseph's College, 

firuchirapalli 620 002, October 21, 1976. 


GENUS QUADRIGULA PRINTZ,—A NEW 
ADDITION TO THE INDIAN FLORA 

The genus Quadrigida Printz. belongs to order chloro 
coccales, which is well represented in the Indian flora 
and of which 53 genera and 208 species are known 
to occur in this country’. Depending on taxonomic 
opinion, the order comprises a total of 173-180 genera 
and 900-1,079 species, distributed over 10 to J4 
families’"^. The genus Qtiadrigula is placed in the 
Selenastraceae or the Oocystaceae’~h The Selenastraceae 
includes 14 genera out of which o.ily 6 are known 
from India’. Qnadrfgida has not been recorded 
from this country so far. The present communication 
records the occurrence of this genus in the Indian 
flora and briefly describes the Indian, alga. 

The alga was collected from a paddy held near 
Lucknow. U.P., during the course of an investigation 
on the algal flora of Crop-fields of Uttar Pradesh. It 
was also isolated from soil-water enrichment cultures 
of the soil of the same paddy field in the month of 
September 1974. Both in nature and in culture, the 
alga-forms a thin floating scum on the surface made 
up of groups of cells embedded 'in a gelatinous 
envelope (Fig. la). 

The cells are generally in groups of two, three or 
four, although solitary cells are not uncommon. The 
individual cells , are fusiform, elongated and straight 
with inner margins slightly concave. The cells are 


arrangea with their longitudiiTal axes parallel and are 
2*0-5*0/rm in breadth and 15• 0-30• 0/r'm in length. 
Each ceil possesses a single chloroplast filling almost 
the entire cell; pyrenoids are absent (Figs. 1 b and 2). 



Figs. 1-2. Qnadrigula lacustris. Fig. 1 a. Groups of 
cells embedded in a gelatinous envelope. Fig. 1 h. 
A group of four cells. Fig. 2. Cells arranged in 
groups of 2-4 (x 300). 

The present alga agrees well with the available 
descriptions of Q. lacustris (Chodat) G. M. Smith, 
but has slightly longer cells and lacks pyrenoids. It is, 
therefore, identified as that species. 

One of the authors (RKM) gratefully acknowledges 
the financial assistance received from the University 
Grants Commission, New Delhi, during the tenure 
of \\hich this work was undertaken. 

Department of Botany, Braj Nandan Prasad. 

University of Lucknow, R. K. Mehrotra. 
Lucknow 226 007, October 28, 1976. 


1. Philipose, M. T., Chlorococca/es, I.C.A.R., New 

Delhi, 1967, pp. 365. 

2. Bourrelly, P., Les Algues D'eau Douce. /. Afgites 

vertes. Boubee et Cie, Paris 1972, pp. 572. 

3. Fritsch, F. E., Structure and Reproduction of the 

Algae, Cambridge, 1935, 1, 799. 

4. Prescott, G. W., Algae of the Western Great Lakes 

Area, WM. C. Brown, Iowa, 1970, pp. 977. 

5. Smith, G. M., The Fresh Water Algae of the United^ 

States, McGraw Hill and Co., New York, 1950, 
pp. vii -H 718. 



240 


betters to the Editor 


[ CAirren: 
Science 


ON A MORPHOLOGICALLY INTERESTING 
OSCILLATORIA Sp. 

In the course of investigations on the aJgaJ flora of 
crop-fields of Uttar Pradesh, an Oscillatoria sp. was 
isolated from enrichment cultures of soil from a potato 
{Solaniim tubercsum) field near Lucknow, which 
shows a very interesting morphological feature hitherto 
unrecorded in the genus. This is also the first report 
of any algal taxon from soils of a potato field. The 
present taxon is briefly described as follows: 



Figs. 1-3, Oscillatoria sp. showing the serrate, 
nature of the margins. 


Trichomes single or in groups, intermingled with 
other algae, olive to blue green, straight, ends slightly 
bent and attenuated; cells 12*0-14-0 ^m broad, 4-0- 
6-0/im long; granulated, 2-4 granules in each cell; 
septa projecting over the general plane of the cell 
wall in the shape of an annular rim, producing a serrate 
appearance; end-cell truncated, slightly bent, capi¬ 
tate with outer membrane thickened. 

The present Oscillatoria sp. can be compared in its 
cell dimensions with a number of species of the genus 
particularly with O.limosa Ag. ex. Gom. and O. 
sancta (Kutz.) Gom.^-^ but the present alga possesses 
an entirely different and remarkable feature in the 
presence of annulated septa, the margins of which 
protrude out slightly beyond the lortgtiudinal sides 
of the filament. These project out, giving the 
appearance of a more or less serrate margin (Figs. 1-3), 
whereas in other cases kr own so far in the genus, 
the trichomes may be constricted or uncoostricted 
at the septa. The present plant is not assigned any 
specific taxonomic rank at present and only the un¬ 
usual morphological observation is being recorded. 
Further culture work may, perhaps, elucidate the 
systematic status of the alga. 

The authors gratefully acknowledgde the critical 
comments and suggestions from Dr. B. N. Prasad. 
The authors also acknowledge the financial assis¬ 
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INHIBITION POTENTIAL Ol’ AURi:OFUNGlN 
AGAINST CEFHALOSPOKIUM SACCHARf 
AN INCITANT OF SlJGARCANi: WILT. 

Ceplialosporiuni saccliari Bulk is an importam 
pathogen causing sugarcane will. Auicofuugin 
a broad spectrum systemic anlibiolic. Jt ks found 
effective against a wide variety of fungi (Mindu.slaa 
Antibiotics, Ltd., Leaflet). Aurcorungm has been 
found useful in controlling several diseases under 
field conditions but no trial cm sugarcane wilt hu¬ 
so far been made. The present communication i 
aimed to investigate the in vitro clFecl of Aurcofungin 
on spore germination and mycelial growth of the 
pathogen. 

Spore suspension was made in distilled water 
from a 10 days old culture of (’. saccliari and 
centrifuged to render it free from /nycelium ami 
nutrients. For studying spore germinatiem of the 
fungus, the spores were taken in a hanging drop 
culture using licpiicl Richards’s medium. Aurct.v- 
fungin was added to liquid medium to give con¬ 
centrations of 1, 5, 10, 20, 30, 50 ppm of Aureo- 
fungin keeping the control without the antibiotic. 
The hanging drop cultures, thus prepared, w^ere 
placed in a moist chamber and incubated at 30^’ C 
for 48 hours. The percentage germination and the 
length of germ tubes were determined for each 
antibiotic concentration. 

The i/i vitro effect of Aurcofungin on mycelial 
growth of the fungus was made by "Poisoned food 
technique”"!. Aircofimgin was added to Richards’s 
agar medium to give final concentrations of 5, 10, 
20, 50, 100 ppm respectively with proper controLs. 
Different concentrations of the medium were plated, 
inoculated with the disc of mycelium (5 mm 
diam.) punched out from vigorously growing cultures 
of the fungus and incubated at 30® C for 12 days. 
After incubation the growth was measured. 
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Results show that Aiireofungin is inhibitory to 
spore germination of the pathogen at the minimal 
concentration u'sed,^ The percentage germination 
of spores was 32 and the length of the germ tube 
was 53 A<- at 1 ppm which further reduced with 
inoraasc in concentratiion of the antibiotic. At 
10 ppm and over germination percentage was nil. 

The mycelial growth at 5 ppm of the antibiotic 
was 9 mm as compared to 64 mm in the control. 
The growth, was completely checked at over 
20 ppm. 

The above findings confirm that Aiireofungin has 
a potential utility against C. sacchari by virtue of 
its inhibitory effect on spore germination and growth 
of the pathogen even at the minimum concentration 
and the same can perhaps be useful in controlling 
the disease under field conditions. 

Dcpl. of NaR/VYAN CHANDR’A Chattopadhvay. 

Botany, Balen Nandi. 

Burd'wan University, 

Burdwan, West Bengal, 

December 22, 1976. 


each fungicidal suspension. Success upto 100% 
was obtained with Dithane Z-78 (0-2%) compared 
to *62% in the case of untreated control. (Fig. B 
leaf cuttings, 3 months after planting and Fig. C 
leaf cuttings, 6 months after planting). This 
method can be used for solving the problem of 
shortage of plant material. Detailed results of the 
experiment will be reported elsewhere. 



I, None, Y. L., Fungicides in Plant Disease Con¬ 
trol, Oxford and TBH. Pub. Co., New 
Dclhi-1, 1971, p. 385. 


VEGETATIVE MULTlPLlCi^TION BY LEAF 
CUTTINGS OF CROWNS IN PINE^^PPLE 
(/lN/fV/15 COMOSUS L.) 

Shortage of planting material is often felt in the 
case of pineapple. Reports of successful propaga¬ 
tion using stumps, crowns, etc., are available. 
However, these methods are far from satisfactory for 
practical applications'* “'-h Hence efforts were made 
to use leaf cuttings (leaf with an axillary bud) 
from fruit crown of Ananas comosns L. Each leaf 
in the crown has a bud in its axil. Usually, 
crowns of fruits are discarded in India as they 
lake more time for fruiting. Two experiment.s. 
were laid, one in dry season (16th March 1976) 
and another in wet season (24th July 1976). Ten 
to sixteen, longitudinal leaf cuttings were obtained 
from each crown. The" crown was cut into 
4 equal parts and then from each quarter piece, 
leaf cuttings were made (Fig. A). The first 
experiment in dry season was conducted in shade 
and open. Success upto 70% was obtained under 
shade in. untreated leaf cuttings. Treatments with 
various fungicides like Bavistin, TBZ (thiobendazole), 
etc., did not increase the percentage success over 
untreated control. The second experiment in the 
monsoon season was done only m the open. The 
fungicides were applied just before planting by 
dipping the leaf cuttings for about five minutes m 




Figs. A-C. Fig. A. Crown from fruit of pineapple 
1), crown cut longitudinally into two pieces (2), 
ich half piece further cut to make four pieces (3) 
ad each quarter piece was cut to make leaf 
jttings so that each cutting has 2-3 leaves, 
is. B. Success with propagation from leat 
attings, three months after planting. Note small 
ants emerging from each leaf cutting. Fig- C. Growth 
f plants emerged from leaf cuttings, six months 
Fter planting. 
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developed as a result of monstrosity. 'I'his explana¬ 
tion of Lycett is acceptable as unusually heavy 
.shells formed due to monstrosity would need a 
suflicienetly strong ligamental area to operate 
effectively the opening and closing of the vals'cs. 
Hence, such stray monstrous variants have very 
tall and broad ligamental areas with nniiliple 
res ilia. 


1. Evans, H. R., Afr. Agr. 1952, 17, 179. 

2. Macluskie, H., Trap. Agriculture TRIM., 1939, 

16, 192. 

3. Seow, K. K. and Wee, Y. C., MaJavshui Asric. 

Jour., 1969, 47, 499. 


DEVELOPMENT OF MULTIPLE RESILIFERS IN 

LOPHA CACTJNOSTREON)DILUVrANA (LINNE) 
FROM THE UPPER CRETACEOUS OF 
SOUTH INDIA 

A SINGLE left valve of Lopha (Actinostreon) 
diliiviana (Linne) showing multiple resilifers was 
collected from brownish calcareous sandstone of 
Trichinopoly group occurring at Anaipadi (lU-. 
06' 78^ 56' 30"). 

Though this species is fairly abundant both in 
the Utatur and the Trichinopoly groups at many 
localities^, the phenomenon of the development of 
multiple resilifers is a rare one. Except this 
solitary individual all other specimens in our 
collection represent normal individuals with a single 
resilifer. 

Ligamental ^rea of this variant is abnormal in 
being very bread and nearly as tall as the rest of 
the valve height. Though the umbonal area and 
much of the posterior portion of the ligamental area 
is damaged, the undamaged portion bears at lea.-x 
five resilia which must have been functioning till 
the animal was living. Splitting of the resilifer 
areas is extremely irregular. One of the area.-. 
(i.e., second from the anterior side) ends abruptly 
by joining midway with the adjacent area. All these 
areas have different widths. 

A similarity between this specimen and a specimen 
of Lopha semiarmcita (Bose)^^ from the Cardenas 
Formation (Maastrichtian) of Cardenas, San Lui 
Potosi State, Mexico, is that both these specimen^ 
have unusually thick shell walls and very tall 
ligamental^ area. The shell ' wall of the present 
South Indian specimen is nearly seven cm thick and 
has its ligamental area nearly six cm high. 

Above commonness in characters of these 
abnormal individuals is very significant, as it further 
strengthens Lycetfis view^ that such variants are 



Fig.^ 1. LV of Lopha 
(Linne) showing multiple 
No. MACS G 666). 


{Acliaostrcon) 
resilifers, x 


dilitviana 
()-8() (Sp. 
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OCCURRENCE OF QUARTZ-MONZONJTE 
PLUGS AT BORLAl-KORLAI IN KOLABA 
DISTRICT, MAHARASHTRA 
The Deccaa Traps in Maharashtra, excepting ui 
Bombay Islands, are considered to be made up ol 
dilTerenl types of basalts with intrusions of dolente 
at number of places. In Bombay Islands, 

aill'erentiates hbe Iracnytes, andesites and intrusives 
like diorites and lamprophyres have been reported 
(Sukheswala and Sethna, 1962)’. However, there 
is no record of occurrence of any such rock typc> 
in other parts of Maharashtra excepting one 
occurrence of lamprophyre reported by Deshpandc 
and Chakranarayana (1974)- near Murud-Janjsra 
along the west coast. On further investigation in 
the nearby areas the authors discovered two 

intrusive plugs of a rock, which on detailed 
examination were found to be quartz-monzonitc. 

These twO' plugs are exposed on the western 
coast of Maharashtra between villages of Koriai 
and Borlai near Salav on an extensively spread 
out beach (18'^ 10' N, 72“ 55' H). They show an 
alignment in a roughly north-south direction and 
are separated from one another by a distance of 
about 1*5 Km. j ! 1 

The outcrops of both these plugs are approxi¬ 
mately oval and their longer axes are along N 15° 
W~S 15° E direction. The northern of the two 
barely above the high tide line while the southern 
one is exposed only during low tide. The northern 
body is about 50 m in length and 25 m in width. 
The southern body stands about 3 m high during 
low tide. The northern body forms a low mound 
of about 6 to 8 m height above the beach level. 
These two bodies consist of a medium to coar c 
grained mesocratic rock. Towards the centre of 
the plugs the rock becomes coarser. 

Under the microscope the rock shows hypidio- 
morphic granular texture. It is composed of 
feldspar, granophyre, pyroxene, amphibolc and 
biotite with epidotc, apatite and opaques as 
accessory constituents. Plagioclase is 30-33% by 
volume while percentage of orthoclase alsO' varic-- 
within the same range. The content of plagioclase 
is between 52% and 66%. The feldspars in the 
marginal portion show protoclastic structure 
(Marker 1964)*^ and saussuritisation. Granophyre 
varies from 13-24% by volume and shows an 
increase towards the margin at the expense of the 
feldspars. The pyroxene is mostly subcalcic augite 
(2V = 22°-30°) and varies between 5% and 


12%. It is changed to hornblende (iipto 6%), 
which ill turn is changed to biotite (2%-6%), 
sometimes exhibiting corona .structure. The 
marginal portions of the plugs show an increase 
ia the proportion of biotite and hornblende. 
Quartz in this rock is of two generations ; one 
belonging tO' granophyre and the other represented 
by euhedral to subhedral crystals occupying the 
interstices between the early formed crystals. 
Epidote and chlorite are present in small amounts 
in the marginal portions. On the basis of the 
mineralogical composition and the modal analysis, 
the rock is identified as quartz monzonite. 

These two quiariz-monzonitic plugs occur in a 
region which is dissected by quite a large number 
of dykes of varying mineralogical composition, 
some of which are coarse grained and are lampro- 
phyric in composition. They form, dyke swarms 
with varying trends. None of these dykes cuts 
through these plugs and therefore the dykes are 
older than the latter. 

The two plugs of quartz-monzonite pose a 
puzzling problem as to what they represent. The 
occmrrence of dyke swarms of varying composition, 
including the lamprophyres, is considered to be 
indicative of the sites of ancient volcanic centres 
(Turner and Verhoogen, 1962)-^. Deshpande and 
Chakranarayana have suggested this pOvssibilily 
while reporting the occurrence of lamprophyres 
from Mtirud-Janjira. It may therefore he 
suggested, that these two plugs represent the 
deep seated portions of the conduits of such, 
volcanoes in which by differentiation of the 
basaltic magma which was being poured out to 
form the lava flows, quartz-monzonite was formed. 
However, a possibility that these, two plugs could 
be the upward e.xtendcd appendages of a deeper 
seated plulon cannot be ruled out. 

Department of Geology, G. G. DrsHUANoE. 

University of Poona, N. S. GHA'rn. 

Poona 41 1 007, 

December 29, 1976. 
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SHORT SCIENTIFIC NOTES 


Some Newer Cyanoethylated Cyanoacetanilides, Malo- 
nanilides and Ethyl Malonates as Possible Insecti¬ 
cides 

Different cyanoethylated compounds have been 
shown to exhibit biological activity^'-. Twentytwo 
substituted a-cyano, a, a- 67 >(^-cyanoethyl)- malon- 
dianilides, a, a-/?/Xp"-cyanoethyl) malonanilates. 
and a, a-/?z>(^-cyanoethyi) acetanilides have been 
prepared and were found to possess sufficient 
insecticidal activity. The activity of these com¬ 
pounds was compared with D.D.T., B.H.C. and 
pyrethrum. 

The maximum insecticidal activity was observed 
with a, a-/?/V(/i-cyanoethyl) 3, 3 '-dichloromalondi- 
anilide. It seems that the nucleophilic groups 
decreased the activity and electrophilic groups 
increased the insecticidal activity a, a- 6 iX/ 5 - 
cyanoethyl) nialonanilate derivatives were found to 
possess considerable activity. Maximum activity 
was observed with a, a-hzV(/ 5 -cyanoethyl)-malon- 4 - 
chloranilate (about 70% as compared to DDT or 
BHC). 

Chemistry Department, J. S. Shukla. 

Lucknow University, Renu Rastogi. 

Lucknow, 

February 5, 1977. i 
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Components of Cestrum nocturnum 

Cestrum nocturnum Linn. (Solanaceae) (night 
queen) is grown as an ornamental plant all over 
India^. This was studied earlier for its chemical 
constituents-’^. The present work records for the 
first time the isolation of ursolic acid, ^-sitosteroi- 
/5-D-glucoside and pseudoyuccagenin. 

Shade-dried leaves were extracted with hot 
ethanol (95%) ufnder reflux; The aqueous con¬ 
centrate was repeatedly shaken with /i-hexane, 
ether and ethyl acetate in succession. The hexane 
Washings on column chromatography over neutral 
alumina yielded a low melting solid, m.p. 85° ; the 
fractions from the chloroform eluate gave colour¬ 
less crystals, m.p. 280-81°, [a]^^ 4 - 68 ° (py), 
M.F. C 3 ,)H 4 c, 0 ,^. It gave colour reactions charac¬ 
teristic of a triterpenoid. On acetylation with Ac^O 
and pyridine, it formed an acetate, m.p. 279-81° 


and a methyl ester, m.p. 168-69° on treatment with 
CH 2 N 2 . It was identified as ursolic acid by direct 
comparison with authentic samples of the compound 
and its derivatives by m.m.p. and co-TLC. 

The ether-soluble fraction also yielded some more 
ursolic acid when chromatographed over silica gel. 
Elution with chloroform : methanol (9:1) yielded 
/j-sitosterol-p’-D-glucoside, m.p. 284-85° (a), giving 
all characteristic colour reactions ; it formed a 
tetra-acetate, m.p. 170° and gave p-sitosterol, m.p. 
129-31° and D-glucose on acid hydrolysis. The 
identity of the glucoside was further confirmed by 
a direct comparison. 

The mother liquor left after extraction was com¬ 
bined and mixed with ammonium hydroxide and 
kept overnight. Repeated purification of the 
precipitated solid gave a crystalline compound 
m.p. 192° (d). This was identified as pseudoyuc- 
cagenin by converting it to yuccagenin, m.p. 239- 
40° C, by heating it with 2% alcoholic HCI-. 

Ursolic acid was reported to be present in 
Cestrum diurmim'^. It is now isolated in a better 
yield (0*4%) from a sister species, C. nocturnum, 

We are thankful to the Principal and Prof. M. N. 
Ghosh of our Institute for encouragement. 
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Pharmacology T. N. C. Vedantham. 

and Chemistry, S. Sankarasubramanian. 

Jipmer, j 

Pondicherry 605 006, 1 ' 

February 17, 1977. 

1. Chopra, R. N., Chopra, I. C. and Varma, 

B. S., Supplement to Glossary of Indian 

Medicinal Plants, Publications and Informa¬ 
tion Directorate, New Delhi, 1969, p. 15. 

2. Chakravarti, R. N., Du'tta, S. and Mitra, M. N., 

Bull. Calcutta School Trap. Med., 1963, 
11, 56. 

3. —, Chakravarti, D., Dutta, S. and Mitra, M, N., 

J. Sci. Ind. Res., 1969, 28, 26. 

4. —, Dutta, S. and Mitra, M. N., Experientia, 

1964, 20, 200. 


Observations on the Leptophragma of Chrysochroa 
(Buprestidae) 

Saini (1964) described the leptophragmata in 
cryptonephric beetles and mentioned that all 
cryptonephric beetles, except Anobiids, Ptinids and 
Melolontha, are leptophragmic. However, Bupre- 
stid beetles were not described^ Poll (1932 h) 
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described the Malpighian tubules of Buprestid 
beetles and mientioned that the cell of leptophragma 
is absent in this group. In the present observations, 
different Buprestids like Steniocera and Chiysochroa 
have been observed and it has been found that the 
ceil forming leptophragma which has been described 
earlier by Saini in other ci-yptonephric Coleptera 
is also present in Buprestid beetles. The cell is 
similar to the flat leptophragma cell which has 
been described in Chrysomelidae. 


Department of Zoology, R. S. Saini. 

University of Saugar, 

Sagar, M.P., India, 

December 9, 1976. 
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REVIEWS AND NOTICES OF BOOKS 


Information Sources in Science and Technology. 

By C. C. Parker and R. V. Turley. (Butterwortns, 

London), 1975, Pp. 223. Price £5.50. 

Few of the “broad survey” books on Informa¬ 
tion Sources that are now flooding the market focus 
with clarity, thoroughness and wide scope as does 
the present one under review. The book consists 
nine chapters on various topics like, defining the 
problem, choosing sources of information and 
their guides, literature searching, obtaining litera¬ 
ture in usable form, evaluating and storing informa¬ 
tion, communicating information, current awareness, 
etc., which are of interest to practising scientists m 
their fields of interest. 

In the preface, the authors write "there is nothing 
new about most of the factual information con¬ 
tained in these pages. However, we do claim that 
therb is a certain, novelty about its presentation, 
and therein lies our justification for producing yet 
another contribution to the literature explosion. 
We have tried to make this book easy to use by 
arranging its contents in a logically structured 
fashion, with more or less self-contained sections* 
This is no more than an introductory guide ; nor 
is it in any sense ’Complete’. We must emphasise 
that we have produced only a “selection” ; Com¬ 
prehensiveness is not to be looked for in a book 
of this size”. Judged by this statement, the 
authors have covered all the important literature 
we are aware of and much that we have not read. 

Everyone with access to this book will have at 
his finger tips a wealth of factual information 
covering an immensely far-reaching selection of 
information sources and their guides. All data are 
presented in a straight-forward and easy to u.ie 
format. The book is unrivalled in its exceptionally 


clear presentation, its comprehensive charts; its 
extensive references which direct the reader 
instantly to his relevant sources, and its coverage 
of sources outside the literature. 

Books about reference sources must be up-dated 
to retain their value. The authors have added 
several new sources in this look. Of special interest 
is the inclusion of a few general interest, computor 
based, current awareness and Information Retrieval 
Sources. 

We not only recommend this book for all 
practising scientists and Engineers, especially students 
of these subjects but we feel that it will serve as a 
source book to all Librarians and Information 
Officers, particularly those working in a scientific 
and industrial environment. 

For all practical purposes, this should be a one 
sentence review : BUY THIS BOOK. Having said 
this, there is little more to say. 

The printing and the get-up of the book ate 
good and in keeping with the traditions of the 
Publishers. The Reviewers however feel that 
greater care should have been taken in dealing 
with the proofs, since a few typographical errors 
have escaped attention. Eg : In the "Preface”, at 
the end of the first paragraph, the last line which 
reads “and even Library School Students might 
derive some benefit from is approach (though this 
book is not expressly written for them)”, does not 
make full meaning of the sentence. 

The weakest feature of the book is its astonishingly 
high price, which will probably limit its purchase 
to a small number of libraries and specialists. 

T. K. S. Iyengar. 
G. S. R. Rao. 
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A Dictionary of Thermodynamics. By A. M. 

James. (Macmillan Press, Ltd.), 1976. Pp. xi -j- 

262. Price £12.00. 

This dictionary is intended for use by under¬ 
graduate students as well as practising scientists. 
It provides an elementary treatment of the subject 
wherein applications of thermodynamic concepts 
are treated in a simple manner. The book is more 
of a ready-reckoner rather than a textbook. 
Entries have been arranged in alphabetical sequtence 
with. cross-references where . more than one 
recognised name exists. Mathematical derivations 
have been avoided. Definitions of quantities aaJ 
tabulations of useful data have been provided 
adequately. SI units have been used throughout. 

In these days of information explosion and 
textbook manufacture, such dictionaries do serve a 
useful purpose. College students and teachers as 
well as practising scientists will find this dictionary 
useful. Unfortunately, the book is enormously 
expensive for its size. It is hoped that thi.' 
dictionary will be produced in a low-cost edition 
in this country to enable ordinary citizens to own 
a copy. 

C. N. R. Rao. 


Encyclopedia of Environmental Science and 
Engineering. Edited by J. R. Pfafflin and E. N. 
Ziegler. (Gordon and Breach, Science Publishers, 
Inc., One Park Avenue, New York, N.Y. 10016 L 
1976. Volumes 1, A-M, and 2, N-Z. Pp. xvi -i- 
600 + 491. Price : Vol. 1, £41.10, Vol. 2 £35.40 
(Both Vols. £ 68.60). 

The human environment, its pollution and con¬ 
trol have, in recent years, been subjects of 
increasing interest as well as of great concern. 
Thoughtful writers have been pointing out the 
pollutional effects, e.g., Rachel L. Carson in her 
book. The Silent Sprlny:, which made people think 
about the way our environment is being damaged 
and destroyed. 

At the same time a great deal of work has been 
proceeding on the control of pollution of water, 
air and soil. The recent work on the control of 
pollution of the Thames River is indeed a remark¬ 
able achievement. While this work indicates great 
possibilities, the pollution of water, air and soil in 
and around many industrial and urban area.^ 
remains to be controlled. 

In this context the publication of two volumes 
of Encyclopedia of Environmental Science and 


[ Current 
Science 

Engineering is commejidable. The major puipowe 
of this publication, as stated in the editors’ preface, 
is to bring the contributions of key environmental 
areas into a single readily available work. The 
Encyclopedia covers A to Z aspects of air, water, 
soil, pollution, public health, including psychologi¬ 
cal aspects of man’s environment, ecology, environ¬ 
mental education, urban planning and environmental 
law. 

The subjects more extensively dealt with are air 
pollution, water, waste water, industrial wastes and 
some general aspects of microbiology, the 

terrestrial system, process fundamentals and 

statistical methods for environmental science. The 
different aspects of air pollution considered arc 
meteorology sources, automotive pollution, effects 
of atmospheric pollutants, energy sources, contrrd 
of gaseous pollutants, noise, particulates, remote 

detection, sulphur removal, stack sampling and 
urban pollution modelling. The aspects of water 
and waste water include the chemistry, properties 
and structure of water, groundwater, estuarine 
water quality, pollution effects on fish, desalination, 
water treatment, physical, chemical and biological 
treatment of waste water, water reuse and recycling 
of waste materials. 

Valuable information is also given on manage¬ 
ment of solid waste, composting, management of 
radioactive waste, radiation ecology, occupationtil 
health, pesticides, sediment transport and erosion, 
disinfection and chemosterilization and environ¬ 
mental health administration. 

In 1884, Duclaux ascribed decomposition of 
organic matter in all cases to the action of micro¬ 
organisms which, as he stated, '‘are the important, 
almost the only, agents of universal hygiene". 

Since then, and notably in recent years, evidence 
has been accumulating on the occurrence and 
activity of more specific microorganisms in the 
oxidation of organic matter in water, soil and in 
artificial systems of waste water treatment. It 
would have been more useful if this evidence was 
also considered in the articles bearing on micro¬ 
biology and biological treatment of waste water, 
Nevertheless the volumes under consideration 
give a comprehensive account of environmental 
science and engineering, with numerous text- 
figures, graphs, line diagrams, photographs anJ 
tables of results, which will be very useful to th: 
scientists, engineers and others interested in the 
study and control of environmental pollution. 

S. C. PiLLAI, 
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METAMORPHIC HISTORY OF SAUSAR ROCKS IN THE NORTHEASTERN PART OF THE 

NAGPUR DISTRICT, MAHARASHTRA 

V, N. AGRAWAL 

Department of Geology^ Kumaun University, Nainital 263 001 


Abstract 

i he Pi'cccimbrian rocks oi the Sausar Group occurring in the noitheasiein pari of the Nagpur 
dislrlet have a polyphase sirucunal history and have undergone Banovian type of legional meta- 
morphisni with sillimanito-almar.dir.e assemblages. Texiuiai evidence is given heie lo shew that 
metamorphismin the area has been a polyphase event involving three main episodes of melamoiphic 
crystallisation which have occurred before, during and after the second (Fo) fold phase. The meia- 
morphic climax, marked by the growth of sillimanite in peiitic rocks, is’shown to have occurred 
following the second (F.) fold movements. Retrogressive mineral growth is shown to have begun 
with the incidence of the third (Fy) fold movements in the area. 


Jntrouuciion 

fl'^UFi Prccamhrian mctamorphic rocks of the 
Saiisar Group underlie a fold belt about 
I.'^O mile i long and ranging in width uplo 
16 .miles, that extends from Balaghat in the east 
C'hhindwara in the west. The rocks show 
Harrovian type of regional metamorphism with 
Kyanitc-sillimanitc sequences in the higher grades, 
the grade of niCLamorphism gradually increasing 
from southc'ast to northwest over the belt. The 
area concerning the present study is situated in 
the middle part of the Sausar belt covered by the 
Reserved I^oresls of Chorbaoli and Dcolapar (one inch 
sltccls 55, 0 / 6 , 7) in the northeastern part of the 
Nagpur District, Maharashtra (Fig. 1). It falls 



within the sillimanite zone of the regional scheme 
of mctamorphic zones suggested by earlier workers 
i Narayanaswami el al.~. Sausar rocks over 
this pa It of the bolt have been allectcd by at least 
tfirec fold phases (F^-F..) and have undergone 
metamorphism of the almandme-amphibolite facies 
with sillimanitc-alnvandine assemblages developed in 
peiitic rocks (AgrawaF"-. The purpose of 
the present investigation has been to 
study the varialion in mctamorphic grade in time 
in the above rocks. This has been achieved b> 
cletermining the periods of growth of successive 


mctamorphic (index) minerals in relation to the 
established sequence of structures (F 1 -F 3 ) in 
the peiitic rocks which are considered to be the 
most sensitive material to temperature changes. 
Minor structures related lo various fold phases have 
been employed as 'lime-markers’, and the growth of 
porphyroblastic minerals dated with respect to them. 
The technique used has been described earlier by 
RasFk Zwartii’i-, Sturt and Harris^J, Johnsoii5't> 
and Harte and Johnson-^. 

Times of Formation of Minerals 
Dcyelopment of Micas 

Micas have first developed as tiny flakes during 
the initial fold movements, defining the primary 
schistosity (S 3 ) axial planar to first (F^^) fold 
structures. This is revealed by the fine grained 
schisto.e fabric related to still preserved as 
ers in pre-F^ porphyroblasts. Recrystallisation 
of micas has occurred during the second (F.j,) fold 
phase, as suggested by the occurrence of relatively 
coarser flakes of biotite and muscovite with ( 001 ) 
aligned on axial planes of miner F^> structures in 
peiitic schists. In thin sections of some specimens 
of peiitic schists large biotite flakes are found to be 
arranged on the hinges of crenulations in a 
herringbone pattern, without showing any sign of 
bending or breaking, w'hich suggests that biotite 
has continued to grow in post-F^ period mimetically 
on F-, fold hinges. As observed today, micas 
defining the primary regional sohistosity appear 
identical with those aligned on axial planes of 
minor F., structures and with unstrained micas 
occurring on hinges of crenulations. This 

suggests that the initial fine grained schistose fabric 
that developed during the formation of struc¬ 
tures, has been modified subsequently by recrys¬ 
tallisation and growth of micas during F^-post-Fo 
period. This has also been accompanied by a 
general coarsening of the matrix fabric. 

Specimens of Mansar . .schists from Deolapar show 
the development of porphyroblastic muscovite flakes 
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overgrowing the second schistosity ( 82 )- White 
micas defining are affected by F 3 crenulations, 
ihc porpiiyrobiastic muscovite shows no sign of 
strain, which suggests that the latter may have 
developed during or after F 3 movements. 


Development of Garnet 

Garnet is a common constituent of politic schists 
of Mansar and Junawani formations. It occurs 
frequently in biotite gneisses and, occasionally, in 
granulites of Kadbikhera formation. Inclusions of 
quartz, iron ore and micas are common in garnets. 
Elongate inclusions of these minerals, mostly 
arranged in. straight trails across the porphyroblasts 
of garnet, define a fine grained Si (internal 
schistosity) which is usually oriented at a high 
angle to Se (matrix schistosity) without showing 
any continuity with the latter. Large flakes of 
biotite and muscovite defining Se abut directly 
against the boundaries of porphyroblasts, enclosing 
at the same time smaller grains of garnet. The 
inclusions forming Si’s are considerably smaller 
than grains of the same minerals in matrix 
schistosuy (Se), indicating that garnets have grown 
in a schistose fabric that was finer grained than the 
matr.x schistosity. Garnets, developed in Mansar 
schists of Deolapar, occasionally contain symmetri¬ 
cally curved trails of inclusions which are finer 
grained than the same minerals in Se. The 
curved Si’s, like straight Si’s, are usually oriented 
at an angle to Se without any continuity with the 
latter. The Si-Se relations suggest that garnets 
have grown mainly in the static period between the 
first (F^) and second (Fo) fold movements. In 
Deolapar, garnet growth seems to have begun befc.^-e 
the first (Fj) fold movements had ceased, thereby 
indicating that higher temperatures may have 
prevailed in the northern part of the area at the 
time. 

Development of Sillimanite 


Sillimanite is developed in pelitic schists c 
Mansar and Junawani formations and also in biotit 
peisses. Fibrolite. occurring as bundles of fibrei 
15 more common, although long slender crystals ar 
also developed in places. Fibrolite is usuall; 
associated with the second schistosity (Se). I 
shows preference for reddish brown biotite in it 
site of nucleation, and there is clear evidence ’o 1 
Its growth at the expense of the latter. Relics ol 
biotite are found in mats of fibrolite in most ol 
t.he thin sections from Mansar schists. In some 
cases merely pleochroic halos are visible in pools 
of fibi-olite. F, crenulations which deform the 
mic^s of second schistosity (S,,) also seem to affect 
the fibrolite. The biotite-fibrolite relationship suggests 
that the growth of fibrolite has occurred in the static 


period between the scc\and (ho) Ihc third 

(F 3 ) fold movements. 

Retrogressive Mineral Crowfh 

it the area investigated there is evidenec of 
limited retrograde metamorphisin. schists 

show retrogressive alteration ol biotite aiul gtirnct 
to chlorite in the beginning stages, '('tie concentra¬ 
tion of retrogressive chlorite in /ones of I '3 crcnula- 
lions seems to suggest that the ivtrogres.sive 
change began with the incidence of tl)e Ifiird ( b'-j) 
fold movements. 

Relations BETWEiiN Mti iamokiujism and 

DEI-ORMA'IION 

The time relationships of slrnclural and nicia- 
morphic episodes in the area inuler con.sideralion 
are summarised in liable 1. The resiilt.s stuiw 
that the metamorphism in llie area has been a 
polyphase event involving liirce main episodes of 
meitamorphio crystallisation tlnit have occuiTcd 
before, during, and after the second (IT) fold 
phase. At each successive stage of metamorphic 
crystallisation a higher grade minei-al assemblage 
has developed which suggests that the metamorphism 
has been progressive in lime. 'S he final fabric of 
the metamorphic rocks is the end product of inter¬ 
actions of successive metamorplu’c and structural 
events and may be regarded as a ’composi.e 
fabric’. 

fn the initial stages of deformation, metamorphic 
conditions in the range of hiotilc grade, prohahiy 
of a higher grade in the northern part, seem (o have 
prevailed in the area, which have favoiiretl the 
development of folds (F,) of ’.-inTlar’ type 
(Class 2 , cf. Ramsay-"^), accompanied by an 
axial plane schistosity ( 8 /), I’his has been foilowed 
by a static (post-F^ and pre-IC) episode of meta- 
morphism during which time" porphvrohlasts (»f 
garnet have developed in pclilie schists throughout 
the area, enclosing the fine grained schistose fabric 
related to first (F^) fold phase as inclusion trails 
(Si’s). With the incidence of the second (I*.,) fold 
movements the earlier schistosity (S,) has" been 
deformed, accompanied by rotation and deformation 
of ^ enclosed porphyroblasts of garnet. A new 
schistosity ( 83 ) axial planar to second fold 
structures has developed, defined by large flakes uf 
biotite and muscovite which have rlxTystalli.sed 
synkmematically with the second (F.,) fold phase. 

F., folds range in style between "Class 2 and 
Class Ic ^ (cf. Rams'ay«). The widespread 
recrystallisation and growth of micas that began in 
the second (Fo) fold pha.se, marking the Syn-R, 
epi.ode of metamorphism, and probably outlasted 
-t, as transformed the fine-grained schistose fabric 
related to F^ into a coarse schistosity. The 
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Table I 

Periods of mineral growth in relation to the structural time-scale in psammitic-pelitic rocks of the Sausar group in 
Chorbaoli-Deolapar area, Nagpur District, Maharashtra 


Metamorphic episodes 

Structural Episodes- 

Kadbikhera f ormation Mansar/Junawani f ormations 


Fi 

Ovsrturned Isoclinal to Recumbent 
folds (= Deolapar Nappe) with 
E-Wto ESE-WNW axial planes 


Fo 

Close to tight asymmetric folds 
with E-W to ESE-WNW axial 
planes 


Biotite and muscovite 


Post-kinematic growth of garnet 
(almandine) 

Synkineniatic to post-kinematic 
growth of biotlte/muscovile 


Biotite and muscovite Synkineniatic 
growth of garret (in Deolapai) 


Post-kinematic gi owth of garj.et 
(almandine) 

Sjmkinematic to post-kfrcrratic 
growth of biotite/mcscovite 


A general COARSENING OF THE MATRIX FABRIC 


F, 

Open upright folds with NNE-SSW 
axial planes 


Retrograde metamorphism 


Garnet 
Biotite j* 


Chlorite 


Post-kinematic growth of Sillimanite 
(oreakdown ot biotite) 


Retrograde Metamorphiim 


residual fabric is preserved only as Si’s in 

pre-F., porpnyroblasts. Not only micas have grown 
during F2-post-F^ period, but a general coarsening 
of the mineral grains making up the matrix 
schistosity (Se) about pre-F^ garnet porphyroblasis 
has occurred during that period. Metamcrphism has 
reached a climax in the static period between the 
second (F2) and the third (F3) fold phase, 
marked by breakdown of S^-biotite and growth 
of sillimanite. By the time of incidence of the 
third (F3)- fold phase temperatures started declin¬ 
ing as suggested by the style of fold structures of 
this generation, which approximate to Class IB 
(c/. Ramsay s) and are associated with 
fracture cleavage marking the beginning of brittle 
deformation. The concentration of retrogressive 
chlorite in zones of F^ crenulations in pelitic 
schists suggests that retrograde metamorphism may 
have begun with the incidence of the third (F^) 
fold phase. 
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SUBSTITUTED maleimides have found several 
^ biological and technical applications^'^. They 
have been used as heat stabilisers and thermal 
discoloration inhibitors in polymers, adhesives for 
metals, vulcanization agents, fungicides and choline 
transfer inhibitors to mention a few. Such com¬ 
pounds form complexes with oxy and deoxy 
hemoglobin-'^"" and; are reactive to biological 
species^. Due to such a wide variety of interests, 
it was thought worthwhile to investigate the con¬ 
formation of a substituted maleimide, namely 
N-phenyl maleimide. It may be mentioned that 
NMR investigations on a related molecule N-p- 
chlorophenyl maleimide have been reportedt^. From 
the analysis of the NMR spectrum of the mole¬ 
cule oriented in a nematic solvent, it was found 
that there are only two nonequivalent dipolar 
couplings [D(i,j) as defined in literaturet^) 
between phenyl and the maleimide protons, i.e., 
D(H3,H7) = D(H4,H7) = D(H3, Hll) - 

D(H4, HU) and D(H3,H8) = D(H3, HIO) = 
D(H4, H8) =: D(H4, HIO). Two possible inter¬ 
pretations can satisfy the NMR observations: 
(^0 a rapid exchange between planar and orthogonal 
conformations with appropriate weighting factors 
and (7;) a twisted conformation with C., symmetry 
for the molecule with a rapid exchange between 
the four equivalent conformers. 

Since both the rings are planar, the conforma¬ 
tional structure of N-phenyl maleimide is deter¬ 
mined by a single torsional angle a around the 
C-N bond. We choose a convention in which the 
0° for a corresponds to the conformation in which 
both the rings lie in the same plane. Two semi- 
empirical molecular orbital methods namely, CNDO 
and PCILO^i’i-, were used for the calculation of 
total energy (V) of the molecule as a function, of 
angle a. Both these methods have been exten¬ 
sively used for conformational energy calculations 
and found quite successful for predicting conforma¬ 
tional structurei''^’i<5^ Standard bond lengths and 
bond angles (shown in Fig. 1.) were used to fix the 
primary geometry of this molecule. The results of 
the 'energy calculations are also included in the 
figure. The energy curves show a four-fold behaviour, 
because of the molecular symmetry. For this 
reason only 0-90° section has been shown in the 
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figure. It is found that both the planar and 
orthogonal (a “ 90°) conformations correspond to 
maxima in the energy profiles. Energy carves from 
both the methods are parallel to one another and 



Fig. 1. Potential energy (V)^ of N-Phenyl 
maleimide as a function of torsional angle cc. 

show minima at an angle of about 25°. The 
potential energy curve is relatively Hat in the region 
of 0-40° but the energy rises sharply as Hhe con¬ 
formation tends towards an orthogonal aiiangc- 
ment of the two rings. The four equivalent minima 
are connected by barrier heights which are low on 
the NMR time-scale. The theoretical results 
reported here clearly exclude the possibility of an 
equilibrium between planar and orthogonal con¬ 
formations, but are consistent with the alternative 
interpretion of the NMR results and suggest^ a 
twisted conformation with a low barrier for rotation 
aiound C-N bond. 

The authors are grateful to Dr. E. D. Beckei, foi 
his interest in this work. 
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HIGH ENERGY DOUBLE PLASMON SATELLITE OF EMISSION BAND OF Na 
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AND 
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Abstract 

Relative intensity of high energy double plasmon satellite in the X-ray emission spectrum 
of Na has been calculated as O-OI. The calculated value is in excellent agicement with observed, 
value of Arakawa and William (Z. Physik, 1972, 251, 271) 


T>ECENTLY Hanson‘and Arakawa* have studied 
the high energy X-ray satellites of L.j^.j emis.sion 
bands of Na, Mg, A1 and Si. They have reported a 
high energy satellite of Na L^n emission band at 
an energy di.stance of (11*3 ± 0*5) eV from the 
main band and have attributed the origin of this 
satellite as due to double ionization process and 
excluded the possibility of plasmon energy gain 
process. ' 

However, if we look at the Table I of Hanson 
and Arakawa*, we see that the energy separation 
(11*3 ± 0*5) eV of high energy satellite in Na 
corresponds well with double plasmon energy 
(2% ^ 11 * 4 eV) for Na. This energy corres¬ 

pondence suggests that this satellite may be 
due to double plasmon energy gain process about 
which nothing has been said so far. Since Hanson and 
Arakawa have assigned the above satellite as due 
to double ionization process, it was thought of 
great interest to calculate the relative intensity 
of the above satellite on the basis of double plasmon 
energy gain process and to compare the same with 
the observed value of Hanson and Arakawa-. 

Several • workers**"** have studied theoretically the 
involvement of plasmons in the emission of high 
energy satellites at an energy distance of 
from the parent band. These satellites have been 
observed*- in A1 and Si in X-ray emission and in 
Auger Spectrum""**, of Al, Mg, Si and Be. Recently 
the authors*** have shown the possibility of double 
plasmon energy gain in Auger spectrum of Be. 

Following Langreth**’*2, the relative intensity of 
double plasmon satellite with the main band' can bo 


expressed as 

. 0 * 06 a- 

^ 2 e~^ 

where 


(0 


0 * 12 /*,. 


(/^-being dimensionless parameter in Bohr\s unit) 


The relative intensity of high energy satellite of 
L 2 ^:j emission band of Na at about 11*3 eV has 
been calculated from equation ( 1 ) taking the 
value*of — 4, as 0*01 which is in excellent 
agreement with the observed value 0*01 of Hanson 
and Arakawa (.vcr Table I). 


Tablh I 


Relative intensity 

---- 

Melal 2Jio>j, (Obs.) Authors’ Hanson 

(cV) (cV) (cV) value ana 

Arakawa^ 

__ __value 

Na 5*7 11*4 (11*3:1 0*5) 0*01 0*01 


Thus from energy separation as well as relative 
intensity point of view the high energy satellite in 
Na may be regarded as due to double plasmon 
energy gain process. 
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HYDROXY TRITERPENOIDS—r 

Conversion of Methyl Oleanonate to Methyl 2 a, 3iS-Dihydroxyolean-12-Ene-28-Oate and 2a, 3/, 2b- 
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Abstract 

Msthyloleanonate(I) is converted to methyl 2a, 3^-dihydroxyolean-12-cne-28-oate (IV <7), its 
2i3-epimer (V), 2a, 3j8, 28-trihydroxyolean-12-ene (VI i?) and its 3a-epimer by acetcxylation with 
Pb (OAc) 4 followed by reduction with metal hydrides. 
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H YDROXYLATION in ring A of triterpenoids is 
accomplished by four methods, (i) reaction of 
olean- 2 -enes with Os 04 ^, (ii) hydroboration of the 
en.ol-3-acetates followed by oxidation with H 202 ^, 
(iii) reaction of the enolisable ketones with Pb (OAc )4 
followed by reduction with metal hydrides^, and (iv) 
autoox'datioii of C-3 ketones to the dicsphenols 
followed by catalytic hydrogenation and reduction^. 
We now report the partial synthesis of methyl 2a, 3j3- 
dihydroxyolean-12-ene-28-cate (IV a), its 2j8-epimer 
(V), 2 a, 3j3, 28-trihydroxyolean-12-ene (VI a) and its 
3a-epimer from methylcleanonate (I). 

Treatment of methyloleanonate (I) with Pb (OAc )4 
in glacial acetic acid at 100 ° or in benzene using 
BF 3 .(OC 2 H 5 )a as catalyst gave a product which 
showed three spots on tic. Crystallisation of the crude 
product from methanol afforded the 2a-acetoxj-3- 
ketone (II), m.p. 224-25° (lit.’ m.p. 226-28°), (a)D-f 65° 
in about 30% yield. In this reaction the acetoxyl group 
approaches from the less hindered rear face of the 
molecule. Its TR and NMR spectral data [Vmai 
1730 (ester C=0), 1720 (ring C = 0) cm-^;- 8 5*57 
a pair of doublets Ja^a = 13 Hz, Ja,e ~ 6 Hz, H-2] 
suggest an equatorial conformation for the acetoxyl 
at C-2 in II. The acetc^y ketone (II), when adsorbed 
on basic alumina, was found to rearrange to the 2 - 
0X0-3 ^-acetate GH), m.p. 190-92° (lit.’ m.p. 197-98°), 
(a)D 4* 105°. From the spectral data (v^j,, 1745, 1720 
cm~^; 8 4*95 s,. Hr3), it is inferred that the acetoxyl 
at C-3 is equatorial. A precedent for this isomeri- 

♦ Present address : Central Leather Research Insti¬ 
tute, Adyar, Madras, 


sation is found in the work of Gangiili et al.^ who 
suggested a plausible mechanism. 

Reduction of the acetoxy ketone (11) with 
in methanol gave in high yield methyl maslinate (IV a), 
m.p. 228-30° (lit.® m.p. 227-28°), (a)D + 75°; diacetate 
(AcoO-pyridine), m.p. 175-77° (lit.® m.p. 166-68°), 
(,a)D -f 39°. The NMR spectral data of the diace¬ 
tate av b) (8 ^*75 d, J - 11 Hz, H-3, 5*05- qd, H-2) 
suggest that H-2 and H-3 are trans d:axial and the 
tiydroxyls in IV a are therefore trans djequatoriaP*®. 
Similar reduction of the ketone (Til) with NaBHj 
afforded the cis diol (V), m.p. 268-73° (lit.’ m.p. 
278-80°), (a)D + 72° in high yiela (70%). 

The 2a-acetoxy-3-ketone (II) on reduction with 
LiAlH 4 ga.ve a mixture of two compounds 

(tic), the olean-12-ene-2, 3, 28-triols, which were 
separated by chromatography on acid washed alumina 
and purified by preparative tic. The more polar 
triol (75% yield) is identified as 2a, 3jS, 28-trihydroxy- 
olean-12-ene (Via), m.p. 272-76°, (bt.® m.p. 115-W), 
(a)D 4-70°, 3400 cm-i; 8 3*65 m, H-2; 3*00(1, 

J = 10 Hz, H-3. The ^H NMR spectrum of its tri¬ 
acetate (ACgO-pyridme) m.p. 183-85°, (lit.® 187-88°) 
(a)D+2o°, (8 3-90 AB 5, J == 10*d Hz,-CH,-OAc; 
5*00m, H-2; 4*77 d, J - 10*^ Hz, H-3) indicated 
that the hydroxyls in ring A of the tr’ol (VI a) possess 
irons diequatorial orientation. The less pclar triol 
(yield 15%), m.p. 245-50°, (a)D + 45° is probably 
the 3-epimer of Via. Its ^H NMR data (8 4* 10 m, 
Wi; 2 )i« 22 Hz, H-2P; 3 •45m, Wj/ 2^=4 Hz resolved as 
dDublct J =.4 Hz, H-3i3 ; 3 • 40 AB q J-1 IHz, -C/TaOH) 
suggest that H-2 and H-3 are axial and equatorial 
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respectively^ There is so far no report in literature 
on the natural occurrence of these triols and it is 
likely that they may be found along with the corres¬ 
ponding C-17 carboxylic acids. 





1. Pb (OAc)^-HOAc or Pb (OAc^^-Bh^. (OCoHela. 

2. Basic AloOa. 

3. NaBP4~CH30H. 

4. LiAlH^-dry ether. 

All compounds reported in this paper gave satis¬ 
factory C and K analyses. IR spectra were taken in 
KBr on Parkin jEImer Model 137 spectrophotometer 
and NMR spectra in CDCI3 (MeS^i as internal 
standard) on Varlan A-60 instrument. Optical rota¬ 
tions were measured in methanol solution at room 
temperature. 
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LETTERS TO THE EDITOR 


DIRECTIONAL CORRELATION OF THE 
404-GAMMA-216 GAMMA CASCADE IN 
Recently Sharma et al} reported the gamina- 
gamma directional correlation jmeasurements in ^^’Cs 
from i"^Ba using Ge (Li)-Nal (Tl) spectrometer com¬ 
bination and fast coincidence set up. From their 
404 7-216 y directional correlation coefficients as listed 
in Table I they obtained for the 216 keV level 
a spin of 3/2- or 5/2- and the 404 keV transition as 
Ml -r (98*5 i 0*5) % E2 considering the 620 keV 
level as 3/2-. In support of this they have cited that 
Kucarova etalr and Singh etal.^ obtained 487 and 
620 keV transitions as Ml - E2 from the internal 
conversion coefficient measurements. However, we 
found that the A 24 coefficient for this cascade as obtain¬ 
ed by Sharma et al} was much smaller than the one 
obtained by Sturm etali^ using Nal (Tl) detectors. 
Noting this wide difference the directional corre¬ 
lation coefficients have been measured using two T 
2 " Nal (Tl) detectors and a fast coincidence set up 
having a resolving time of 40 nsec. The results are 
listed in Table I along with the results of Sturm etal^ 
The details are given below. 


Table I 

Results of different measurements on the 404y-216y 
cascade and conclusions from the present work 


SI. No. A 0 

A 44 

Ref. 

1 -0-117-^0-004 

-0-009-CO-016 

4 

2 -0-028-0-019 

-0-016-;-0-028 

1 

3 -0-122 =0-007 

-0-004 ^0-012 

Present 

620 keV level: 1/2-; 

Q444 >C'-995. 

work 


From the intemal conversion coefficient measuj( 
ments of Hasselgren etal.^ and Morinaga and Hiss 
take« regarding the K and L subshells of the 21 
keV transition, a 8 value of 0-107 4= 0*007 has bee: 
found for this transition. This gives A2(216y) = 
0-2281 i 0-0081. From our A,, measiiremeni 
taking away the K.J2\6y) part and analysing A 
(404 y) for the evaluation of we find that wit 
620 keV level having a 5/2- spin no solution exisl; 
The spin of the 216 keV level has been taken as 3/o 
as determined by Hasselgren etal.\ Sturm eta!2 am 
Sahota-. A spin of 3/2- for the 620 keV level yield 
Q 404 < 0-92 and 1 / 2 “ gives Q 404 > 0 - 995 . 

Thus we conclude that the A,, coefficient of Shaimi 
era/. IS definitely too small. The results of ih^ 
present measurement agree perfectly with the measure 


ments of Sturm etal:^ and c<>nrnm the previous spin 
assignment of 1 / 2 'f- to the 620 keV level. 

The author is ihankful to Prof. B. S. Sood, 
Head, Department of Physics, for providing necessary 
facilities and encouragement. 

Nuclear Science Laboratories, 1L S. Sauota. 

Department of Physics, 

Punjabi University, 

Patiala 147 002, India, 

January 6, 1977. 


1. Sharma, A. K., Verma, H. R., Bhatli, S. S. and 

Trehan, P, N., Nncl. Phvs. and Solid State 
Phys. Symp. (India), 1975, 18 B, 25K. 

2. Kucarova, T., Kracik, B. and Zvolska, V , Sov 

Ji\ Nucl. Phys., 1968, 7, 433. 

3. Singh, R., Rangacharyuiu, C. and Mehta, G K., 

Z, Phys,, 1973, 258, 12. 

4. Sturm, R., Thcilc, F. W., I'hiclmann, K and 

Grimberg, E., Ibid., 1972, 252, 312. 

5. Hasselgren, L., Antman, S., Sahota, H. S. and 

Thun, J. E., Nucl. Phys., 1970, I53A, 625. 

6. Mormaga, A. and Hisatako, K., J. Phvs. Soc. Jap 

1975 38 322 ' 

7. Sahota, H. S., fe/. ./, Phys., 1976, 50, 459. 


EFFECT OF CONCENTRA PION ON THE 
FLUORESCENCE OF MERCTJROC’HROM 

MERCUROCf-iROivr, a dibromo mercury substituted 
derivative of fluorescein, is highly (luorcsccnl. The 
change in the concentration ol this compound in 
aqueous solution causes a remarkable shift in (he exci¬ 
tation and emission peaks in the nuorcscencc spectrum. 
A systematic study ot (hose shi/ts are reported in 
this note. The emission and, CKcitalion spectra are 
recorded using an Aminco B(>wnian SpoctroplnUo- 
fluoromeier. The concentration of nicrcurochrom 
js varied from 7*5 :: IO-« g/cc to 1*5 :: I0-'*g/cc 
at room temperature (rw35''('). 'I'he results arc 
given in Tabic 1. 

TaiilI' r 


Concenti-alion g/cc h,, (nm) -A (nm) 


7-5 ;■ I0-« 
7-5 10 ’ 

3-75 X lO-'’' 
7-5 ; : 10-« 
2-5 lO-f- 
3-75 X lO-'”' 
7-5 X lO--’ 
1-5 X 10-' 


506 

538 

508 

538 

508 

538 

508 

538 

520 

548 

524 

552 

530 

556 

538 

560 
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14 is S'jwNi (Tabic I) i-hal on increasing ihe concen- 
Iriuion i'roni 7-5 10“^ g/cc to 7*5 x 10~® g/cc, the 

emission peak remains constaiii at 538 nm but the 
peak position ciiangcs to 560 nm as the concentration 
is uirtber increased 1*5 10~' g/cc. Thus it is seen 

th.al the emission peak shows a red shift. From 
Ikibie I, we can easily infer that (1) the emission wave- 
tcng.ii is almost consaint over the concentration range 
10 ^ to 10 g/cc. (2) There is a sharp break in 
the constant nature of the wavelength at around 
10 ■* g/cc and (3) For further increase in concentra¬ 
tion iipuo -^10 ' g/cc and the emission waveleng.b 
increases linearly. The break in the linear nature 
around concentration g/cc can be explained 

as follows: 

Mercurochrom in solution, like fluorescein^'® 
can exist as neutral molecules, mono or dianions, 
dimers of neutral moiccules or of dianiens or even 
polymers. Tlic break in the constant nature of the 
graph suggests that around this concentration 
g/cc), a change in the molecular form of the dye takes 
place, c.g,, from monomeric to possibly dimeric or even 
polymeric at higher concentrations. Though there 
is a possibility of these two varieties existing simul¬ 
taneously in this investigation, we find only one emis¬ 
sion peak and not two fin* each concentration. This 
shows that at very low concentrations, the emission 
is mainly due to the monomeric species while at high 
concentrations, possibly the dimers are formed and 
the large change in the emission wavelength is due 
U> this variety. 

The excitation peak for maximum emission inten¬ 
sity also shows a similar red shift with increasing 
coneentralion. In this case also the discontinuity 
occurs around concentration lO"*’g/cc. This 
behaviour is similar to that of emission spectra as 
detailed above. 

Department of Physics M. L. Pandya.* 

and Astrophysics, M. K. Machwe. 

Delhi University, Delhi, 

26, P-176. 

* Permanent Address: Department of Physics, 
M.M. College, Mxxlinagar (U.P.). 
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SOLAR ABSORPTANCE PROPERTIES OF SOME 
NONSELECTiVE COATINGS 
An ideal solar absorptance coating should have 
maximum absorptance {a — \) over the solar 
spectrum region (0-25-2'5 ^m) and minimum 
emittance (emO) in the infrared region (2*5— 


30 Mm). The spectral reflectance measurements 
were carried cut on some of the Indian paints in 
the visible and infrared region to asses their 
performance characteristics. 

Three Indian paints, viz., black-board paint 
(commercial sample A), black paint (commercial 
sample B) and black enamel paint (commercial 
sample C) were sprayed on 50 mm x 50 mm x 3 mm 
thick aluminium substrates to a thickness of few 
microns. The substrates were cleaned with dilute 
KOH and rinsed with water and dried before the 
paint was sprayed. The coatings were allowed to 
dry at room temperature for more than 6 hours 
and some were dried at 100° C for a few hours. 

The spectral reflectance measurements were 
carried on a reflectometer constructed in this 
laboratory in the visible region and Carl Zeiss 
UR-10 Spectrophotometer for infrared region at an 
incidence angle of 15°. The reflectance percentage 
versus wavelength between 0*45-16 Mm for the 
three paints are given in Fig. 1. 

----- B'l-ftCK PiiNt 

1 INDIAN commercial sample fit 

--Black enamcl paint 

(INDIAN C0YV:RCiAL CAMPLE C ' 

-black paint (U.S.A.) 

^ ^ -—I V— BLACK BOARD PAINT 

; I (INDIAN commercial SAMPLE-Ai 



I'NCiTH IN um 


Fig. 1. Spectral reflectance for various paints. 

A black paint (U.S.A.) which is specifically made 
for the application in their solar collector systems 
production, reflectance curve is also given for com- 
parisoni. Black-board paint (sample A) gives zero 
reflectance from 0-45 to 9 Mm and then sharply 
rises to R = 4*5% in a narrow region and gives 
R zz 2% in infrared region. The black paint (sample 
B) also gives low reflectance in the solar spectrum. 
However the behaviour of the black enamel coating 
(sample C) curve shows higher reflectances in 
visible and infrared region compared with the other 
twoi paints. Black paint (U.S.A.) gives uniformly 
5% reflectance in both solar spectrum and infrared 
region. The black-board paint (sample A) could 
be graded as most efficient absorbing coating for 
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low thermal solar collectors as it gives zcio 
reflectance in solar spectral region. 

Central Instruments and M. Ram a Krishna Rao. 

Services Laboratory, 

Indian Institute of Science, 

Bangalore 560 012, 

November 29, 1976. 
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LOW ENERGY PHOTON ATTENUATION 
COEFFICIENTS 

Measurembnts on total photon attenuation coeflicienls 
at low energies are of interest because of their high 
dependence on energy. Most of the available measure, 
ni^nts are carried out either with Nal (Tl) detectors 


where the symbols have their usual meaning. Thin 
foils of different thicknesses were employed. The 
average values are adapted. The measured total 
photon atlenuation cross-sectiens are presented in 
Table I. From these values the theoretical coherent 
and incoherent scattering cross-sections of Stojin ^ 
and IsreaP, (in no case exceeding 5% of the total) 
are substracted. The resultant photc-eleciric cress 
sections are compared with the latest theoretical values 
of Scofiled^ in the same table. The errors in the expcj i- 
mental values are of the order of 2%. It can be seen 
from Table I that there is satisfactory agreeemenl 
between theory and experiment within 3%. 

The authors wish to express their gratitude to Prof. ^ 

H. N. Bose, Head, Dept, of Physics, for his kind 
interest and constant encouragement during the coiiisc I 
of the work. 


Table I 


Cross-sections (in barnslatom) f 


Energy 

(keV) 



Element 


Cu 

Mo 

Gold 

Lead 

6-4 

Exp.Total: 10,430 ±2% 

Exp. Photo: 10,150 ± 2% 

Th.: 10,400 

48,175 ±r2% 
47,640 ± 2% 
47,000 



14-4 

Exp. Total 

Exp. Photo 

Th. 

•• 

61,505 ±2% 
59,220 ± 2% 
57,801 

45,251 i 2% 
43,152 ±2% 
42,403 


or crystal diffraction gratings. In view of the reso¬ 
lution and energy spread difficulties respectively of 
the above two systems, ii is desirable to undertake 
measurements on total attenuation coefficients either 
with Si (Li) detector or a proportional counter. Such 
measurements are very scarce. Moreover, at these 
energies the most dominant partial effect is the atomic 
photoeffect. Recently, very accurate theoretical photo¬ 
electric cross-sections are reported by Scofield^. 
Hence, it is of interest to make a systematic measure¬ 
ment of the total photon attenuation cross-sections 
at low-energies. 

A small good-geometry arrangement of the Davis¬ 
son Evans type with graded shields is developed in 
this department for use with sources of small inten¬ 
sity. The detector is a krypton-filled proportional 
counter supplied by ECIL, Hyderabad, A Co®'^ 
source, which emits 6-4 keV K X-rays and 14*4 keV 
gamma-rays, is used for the present measurements. 
Transmission measurements are carried out in thin 
foils of Cu, Mo, Au and Pb employing the usual 
procedures'^®. The cross-section is calculated using 
the expression 

N = No e-f^i 


Department of Physics, Shahnawaz. 

Indian Institute of Technology, V. Visweswara Rao. 

Kharagpur, (West Bengal), 

February 1, 1977. 
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FRANCK-CONDON FACTORS AND r-CENTROlDS 
TO HIGH QUANTUM NUMBERS FOR THE 
(A®i:+-X22'+) TRANSITION OF AlO 

In the (A-X) transition of AlO, bands with N dsd v'' 
up to 22 have been reported^. Franck-Conden (FC) 
factors and r-centroids for this transition, using approxi¬ 
mate Morse and less appropiiate RKR potential are 
available-*®, only for low vibrational quantum 
numbers. We are reporting here the results of our 
investigations on these parameters, for the above 
transition up to high vibrational quantum numbers 
viz,, V =21 and v" = 22, using wavefunctions, 
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Table T 


v v" 

FC-factors* 

r-centroids 

(A) 

v' v" 

FC-factors* 

r-centroids 

(A) 

0, 

0 

7-296-1 (100-00) 

1-645 

8, 5 

8*492-2 

1 

•510 

0, 

1 

2.344-1(9-4) 

1-729 

8, 6 

1-867-1 (1*0) 

1 

•556 

0, 

2 

3-960-1 (0-5) 

1-813 

8, 9 

2-294-1 

!• 

856 

1, 

0 

2-241-1 (17-6) 

1-576 

9, 5 

6-123-2 

1 

•472 

1, 

1 

4-441-1 (14-3) 

1-660 

9, 6 

8-977-2 

1 

•521 

1, 

2 

3-489-1 (13-8) 

1-739 

9, 7 

5-181-1 (0-4) 

1 

•567 

1, 

3 

7-597-2(1-1) 

1-826 





2, 

0 

4-581-2(0-7) 

1-507 

10, 9 

9-148-2 

1 

•662 


1 

3-047-1 (25-1) 

1-585 

10, 11 

8-824-2 

1 

•877 


2 

2-399-1 (3-9) 

1-673 

10, 12 

8-618-2 

1 

•925 

2, 

3 

3-894-1 (12-3) 

1-745 





?, 

4 

1-260-1 (1-9) 

1-840 

11, 10 

3-128-2' 

1 

•674 

2, 

5 

8-421-2 

1-897 

11, 12 

8-642-2 

1 

•887 





11, 13 

8-500-2 

1 

-936 

3, 

1 

9-572-2(4-2) 

1-518 





3, 

2 

2-962-2 (12-6) 

1-600 

12, 11 

1-134-2 

1 

•686 

3, 

3 

3-813-2 

1-688 

12, 13 

8-403-2 

1- 

•899 

3, 

4 

3-801-1 (6-7) 

1-765 

12, 14 

8-394-2 

1 

•946 

3, 

5 

1-660-1 (I-O) 

1-848 





3, 

6 

8-419-3 

1-910 

13, 14 

8-210-2 

!• 

■908 




13, 15 

8-200-2 

1- 

•855 

4, 

t 

2-187-2 

1-478 

14, 15 

8-190-2 

1 

•917 

4, 

2 

1-379-2(5-3) 

1-527 

14, 16 

8-100-2 

1 

•968 

4, 

3 

2-591-1(7-1) 

1-595 




•926 

4, 

5 

3-501-1 (2-7) 

1-778 

15, 16 

8-013-2 

1 

4, 

6 

2-050 (0-2) 

1-868 

15, 17 

9-904-3 

1 

•978 

5, 


1-084-3 

1-489 

16, 17 

9-901-3 

1 

•936 

5, 

3 

1-700-1 (4-3) 

1-537 

16, 18 

9-800-3 

1 

•989 

5, 

4 

2-022-1 (3-4) 

1-608 




•946 

5, 

6 

3-158-1 (1-7) 

1-790 

17, 18 

9-800-3 

1 

5, 

7 

2-393-1 

1-878 

19, 20 

9-614-3 

1 

•965 




20, 21 

9-499-3 

1 

•976 

6 , 

3 

9-826-2 

1-498 

21, 22 

9-313-3 

1 

•987 

6, 

6 , 

4 

5 

1-852-1 (3-5) 
1-534-1 

1-542 

1-620 





6, 

7 

2-871-1 (1-1) 

1-804 





7, 

4 

1-850-2 

1-501 





7, 

5 

1-899-1 (2-2) 

1-553 





7, 

8 

2-497-1 

1-845 






* The negative numerical in each FC-factor entry is the power of 10 by which it is multiplied and 
the quantity in the bracket is the experimentally measured intensity. 


appropriate to a more realistic RKRV potential. For 
this purpose the tu rning points based on RKRV method 
for the A and X states of AlO are useo'*. 

In the present study, four successive turning points 
are taken at a time and potential energy, U (r), is 
recorded at equal intervals of 0*01 A for each vibra¬ 
tional quantum number. Ordinates of wavefunctions 
are determined by inserting these U (r) values in Wu’s® 
expression and the corresponding FC-factors and 
^-centroids are computed accordingly. The results 
are given in Table I, along with the experimentally 
measured® intensities of the bands. 


From the table it can be seen that the (0,0) is the 
strongest band observed and the intensities of the 
successive bands in the same sequence {i.e,, v' - v" 
= 0) falls off rapidly as v' and v" increase. Thus 
only few bands of this sequence are observed experi¬ 
mentally. For the neighbouring sequences, v' — v" 
= ± 15 ± 2, ib 3, • • *, it can be seen tha :more bands 
are observed than in the (0,0) sequence, sine the 
intensity falls off less rapidly with increasing v and v". 
All these findings are in accordance with the experi¬ 
mental observations. 
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MAGNETIC PROPERTIES OF OXOVANADIUM(lV) 
COMPLEXES OF BIDENTATE SCHIFF BASES 
HAVING ‘ON’ DONOR ATOMS 


The V0“'^ ion possesses one unpaired electron and 
the coupling of electrons in oxovandium(IV) comple“ 
xes may lead to both ferromagnetic and antiferro¬ 
magnetic exchange. Although spin-spin coupled 
oxovanadiiim (IV) complexes have been synthesized 
using dibasic tridentate Schiff bases, the monobasic 
bidentate, monobasic tridentate and dibasic 
qiiadridentate Schiff bases usually produce oxovanadium 
(IV) complexes which are magnetically dilute^ 2 . xhe 
Cu(Il) complexes of monobasic tridentate and dibasic 
qudridentate Schiff bases are usually involved in 
magnetic exchange®*"^. Cu(n) complexes with monobasic 
bidentate Schiff bases are usually magnetically dilute, 
although few examples of magnetically condensed 
Ca(tl) complexes with monobasic bidentate Schiff bases 
have been reported^> ‘h The difference in magnetic 
properties in Cu(II) and oxovanadiumCIV) complexes is 
due to the presence of out-of-plane magnetic interaction 
in CQ(ri) complexes and the absence of such inter¬ 
action in oxovanadium(IV) complexes-’k In the above 
light we expect that the YO'^- complexes of monobasic 
bidentate Schiff bases will not be involved in anti- 
ferromagnetic exchange. Kuge and Yamada^ have 
reported that the oxovanadium(IV) complexes of I 
(Fig. 1) have room temperature magnetic moments in 


/\/°« /\ 


o 


o 


\/\c=n/\/ 

h/ 

Fig. 1. I. X = Cl, Br. 


the range 1*4-1-5 B.M. indicating the presence of 
antiferromagnetic exchange in these complexes. An 
independent work of Dutta and Sengupta® on the 


oxovaiiadium(lV) complex of I (X - Br) indicates 
that the complex displays a magnetic moment of 
1*75 B.M. at 297° K. We report in this communi¬ 
cation our cryomagnetic, ESR, IR and mclecular 
weight studies on these complexes. Our work indi- 
cates that the complexes are not involved in magnetic 
exchange. 

The complexes were synthesized by following the 
method reported in the literature^' and recrystalliscd t 
from dichioromethane. Anal. Found: V, 10*1; 

5*0%. Calcd. for VO (5-chloro-saHcyialdehyde- 
aniline)o, V, 9*66; N, 5*30%. Found: V, 7*9; N, 
4*3%. Calcd. for VO (5-bromosalicylaldehyde-ani- 
line)o, V, 8*26; N, 4*5<-t%. The V-O stretch of 
the complexes (Perkin Elmer Model 21 infrared spectro¬ 
photometer, KBr pellets) occurs in the region 98^- | 

986 cm~^*. The v (C=N) band in these complexes 
occurs at around 1600 cm"k The observed nega¬ 
tive shift (r-w'20cm“^) with respect to the free ligand- 
indicates coordination through the nitrogen atom f 
of the Schiff bases. 

The osmometric molecular weight measurement 
in chloroform solutions, using a Hewlett-Packard 
Mechrolab Model 301 Vapour Pressure Osmometer 
operating at 37° C, indicate the monomeric nature 
of the complexes. The ESR spectra of the complexes 
recorded on a Varian V-4502-12 X-band spectro¬ 
meter using 100 KC modulation and a 9 inch electro- 
mignet, in dilute chloroform solutions exhibit eight 
line spectra ("W, 1=7/2) with = 1-98 i 0*01 
and average hyperfine splittings (A> around 100 gauss. 

The ESR spectra of the complexes are typical of those 
of migieticaily dilute oxovanadium(lV) coraplexesh 

The room temperature magnetic moments of the 
complexes measured by the Gouy method using 
Hg [Co (NCS) 4 ] as the standard lie in the range 1-73- 
1*74 B.M. and are close to the spin-only value of 
1*73 B.M. and are also comparable with the moments 
observed for oxovanadium(!V) complexes with other 
monobasic bidentate Schiff basesk The magnetic 
moments remain almost constant in the range 83- 
296° K. The complexes obey the Curie-Weiss law 
= C/T — d with Weiss constant, 6 in the range 
0 to + 2° K. A plot of reciprocal molar susceptbitily 
corrected for temperature independent paramagne¬ 
tism and diamagnetism versus temperature is virutally 
linear. The complexes do not exhibit any depen¬ 
dence on the magnetic field strength indicating the 
absence of ferromagnetic exchange. We synthesized 
the complexes by several independent experiments 
and measured magnetic susceptibility separately and 
found deviation in the magnetic moment seldom being 
greater than i 2%. In conclusion, this study indi¬ 
cates that the magnetic moment reported by Kug. 
and Yamada® are in error. A five coordinate square 
pyramidal structure is suggested to these complexes 
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ISOCARVOXIME 

An interesting modification of y>rnentha-- 6 ,8-diene-2“ 
one oxime (carvoxime) ( 1 ) is its conversion to 
/ 7 "mentha -4 ( 8 ), 6-diene-2“Cne oxime (isocarvoyime) (2) 
through the intermediate 8-chlorO“i?-menth-6-en-2-one 
oxime (3).^"’^ We present here the synthesis of (2) 
by dehydrohalogenation of (3) with dimethyl sulfoxide- 
silver nitrate (DMSO-AgNOg) reagent'^ and its struc- 
tu’-al evaluation by IR and PMR spectroscopy. 

Upon hydrochlorinat'cn, (I) aflbras (3). A six 
proton sii glei at 8 1 • 64 in its PMR (CDCh)* spectrum 
reveals the entry of Cl-atcm at C -8 position. Also 
PMR (CoDg)* spectrum displays solvent shifts charac¬ 
teristic of a, fJ-unsaturated oxime moiety'’* (vide infra). 

Reaction of (3) with DMSO-AgNOa reagent’ furrishes 
homogenous (2): IR (KBr): 3420, 3200 (NOH), 1640 

(C=N), 1?70 (Me)., j and 770 cnr’( 

PMR (CDCla);!- 8 9-50 br (IH, s, 27Hz, NOH) 
6-01 (IH, sextet, J 4 and 1-5 Hz, cPh), 3-43 (2H* 
s, Cs-B), 2-94 br (2H, s, Wi lOHz, C,-H), 1-88 (3 h’ 
d, J 1-3 Hz, C,-Me), l•75■(3H, s, Cu-Me) and 1-69 
(3H, s, Ci„-Me); PMR (C.D„);t S 9-62 br (IH, s, 
Wj,:9Hz, NOH), 5-66 (IH, sextet, J4 and 1-5 Hz, 
qVH), 3-53 (2 H, s, Q-H), 2-68 br (2 H, s, W,; 10 Hz 
Cs-H) 1-98 (3H, s, Q-Me), 1-63 (3h, s, C„-Me) and’ 
1-45 (3H, s, Cio-Me). These spectroscopic data are 
in accord with striicUrue ( 2 ) as prcposed by earlier 
investigators.“j’h 

%~Caloro-p-menth-6-en-l-one oxine (3)=^"‘; 

A solution of (—)-carvoxime (1 g) in methanol (14 ml) 
was chilled to — 15° to -- 10° and saturated with 
hyarogen chloride (1 hr). It waj> then poured 
powdered ice ano basified with ammonia (sp. gr. 0*89, 
30 ml) and the product recrystalliseafrom 95% ethanol 
(5 ml) to give the title conipouna (0-63 g), m.p. 135° 

(Curr. Sci—4) 


(lit.i m.p. 135°); R; 0*13; IR (KBr): 3240 (NOH), 

i645 (C -=N), 1385 [^C(Me),] and 780 (C-Cl) 

PMR (CDCla);* 5 6-06br (1 H, d, J 6 Hz, C„-H; 
3-48 (IH, q, J 14 and 2 Hz, Cs.^-H), 2-08 (IH, 
obscured t,J14Hi, Cs^t-H), 1-88 (3 H, s, C,-Me) 
and!-64 ( 6 H, s, C,-and Cu-Me); PMR (QDc)*; 
8 9-80 (IH, s, NOB), 5-60 (IH, d, J 6 Hz, Ce-H), 
3-56 (IH, q, J 14 and 2Hz, Qeo-H), 1-84 (1 H, 
cbscureu t, J I4Hz, Qai-H). 1-96 (3H, s, C,-Me) 
and 1-24 (6 H, s, C„- and Cio-Me). 

Iso carvoxime (2): 

To (3) (2 g) dissolved in DMSO (20 ml) was added 
a solution of AgNOg (1-7 g) in DMSO (10 ml) and 
the mixture stirred for an hour. Usual work up afforded 
a sticky mass which when triturated with petroleum 
ether (b.p. 40-60°, 10 ml) gave (2) (0*15 g), m.p. 
142-143° (from petroleum ether) (lit.^ m.p. 143°); 
R/ 0-28; IR (KBr), PMR (CDCJ 5 ) ana PMR (CeDe) 
as described above. 

We thank Prof. A. S. Kende and Prof. G. P. Ellis 
for the PMR spectra. 
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PREPARATION OF D (-)-a-ii-TOLUENESULPHO- 
NAMIDOPHENACETYL ARYLUREAS 

Urea derivatives possess wide therapeutic activity. 
Phenylacetamido ureas are active anticonvulsants 
and used for different types of epilepsy^--. Sulphon- 
amides have been reported to be biologically versatile 
compounds for diseases like cancer^, tubercu]osis% 
diabetes^ malaria®, leprosy and as anticonvulsant®. 
We have prepared D (—)-a-j?-toluene sulphonamido- 
phenylacetyl arylureas of type (I) by condensing /?- 
toluenesulphonamidophenylacetic acid (as acid chloride) 
with different phenyl ureas. D (—)-/ 7 -Toluenesulphon- 
amidophenylacelic acid was prepared by reacting 
D (~)-a-amino-phenylacetic acid >- 157.8 (i N 
HCl), with i?-toluene-sulphonyl chloride. The optical 
rotations were taken in dioxan. 



260 


Letters to the Editor 


[ Current 
Science 


p -Ctlj -C,H:,i~0,-NH-CH-CO-NH-CO-NH-R 

CqHs 

( 1 ) 

R = Aryl 
Experimental 

1. Preparation of D {-ya-p-toluenesulpkonamido- 
phenylacetyl chloride : 

D (—)-a-;?-toluenesulphonamidophenylacetic acid 

was prepared by condensing D (—)-a-aniinophenyl- 
acetic acid with ^-toluene sulphonyl chloride*’ % yield 
66 , m.p. 120-22", -101 (c, 0*5,1, 1 in dioxane). 

The acid was then converted to acid chloride by the 
action of PCI 5 I". % yield 72, m.p. ISS-S?". [«]„»" -88 
(c, 1 , 1 , 1 in dioxan). It gave correct N analysis, 

2. Preparation of D {—yci-p-ioluenesiUphonamidJ* 
phenylacetyl aryliireos : 

A mixture of D (—)“a-/ 7 “toiuenesulphonaniido- 
phenylacetyl chloride ( 0*002 mole), different phenyl 
ureas (0*002 mole) and benzene (15 ml.) was heated 
under reflux at 60—70° C. for 4 hours. The product 
was isolated after removal of solvent and crystallised 
from alcohol. The substituent R, yield in %, m.p. and 
optical rotation (c, 1 , 1 , 1 in dioxan) are as under. 
Phenyl, 92, 90-92°, -71; o-Tolyl, 89, 138-40°, -68 I 
m-Tolyl 88 , 82-84°, -55; ^^-Tolyl 93, 105-07°, -72; 
o-Anisyl 82, 85-87°, —76; ^-Anisyl 70, 87-89°, —56; 
o-Chlorophenyl 88 , 80-82°, —75; ??z-Chlorophenyl 91, 
104-06°, -62; /?-Chlorophenyl 93, 106-08°, -81; 
a-Naphthyl 84, 70-72°, —61. All compounds gave 
correct N analysis. 
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FLAVGNE from ARTEMISIA HERBA-ALBA 
A SYNTHETIC STUDY 

A NEW ffavone isolated fromi Artemisia lierba-alba 
was assigned its constitution by Segal et al.^ as 
5,4'-dihydroxy-6, 7, S'-trimethoxyflavone had m.p. 
147° whereas Morita et alA, who isolated its 
4'-m:onoglucoside from Cirsiiim lineare, reported that 
5, 4'-dihydroxy-6, 7, 3'-trimethoxyflavone had, m.p. 
208-10°. However, Krishnamurti et made 

this compound in some other connection and 
recorded its m.p. 200 - 01 °. In view of the different 
rneltiiig points reported for the three different 
samples of the same ilavone, its synthesis by 
another method was considered desirable to settle 
this discrepancy. For this purpose, 5, 6 , 7, 3'-tetra- 
methoxy-4'-benzyloxyllavone obtained by selenium 
dioxide oxidation of 2'-hydroxy-3, 4', 5\ 6 '-tetra- 
methoxy-4-benzyloxychalkone-t when subjected lO' the 
catalytic debenzylation and then subsequent sekC' 
tive demethylation yielded 5, 4'-dLhydroxy-6, 7,3^- 
trimethoxyflavone. This dihydroxytrimethoxyflavone 
was identical with the sample made by the procedure 
described by Krishnamurti et 

The natural sample kindly provided by Dr. R. 
Segal was insufficient for the melting point or 
mixed melting point determinations which could 
have settled this discrepancy. Hence the con¬ 
stitution assigned to the ffavone isolated^ from 
A. herba-alba needs revision. 

Experimental 

5, 6, 7, S'-Teframethoxy-4'~benzyloxyflavone.‘-~K 
mixture of 2'>hydroxy«3, 4', S', 6'-tetramethoxy-4‘ 
benzyloxy chalkone^ ( 1-0 g), selenium dioxide 
(1*7 g), and amyl alcohol (40 ml) was refluxed 
for 24 hrs and then worked out. The ffavone 
crystallised from benzene-acetone as colomiess 
needles, m.p. 178-79°. Mixed melting point with 
the sample made by the other method*" was 
unchanged. 

5, 6, 7, 3'-Tetrameth(>xy-4'~hydroxyfiavane. —^Th© 
above benzyloxytetramethoxyflavone' (0*5 g) in ethyl 
acetate (50 ml) and Pd-C (0*3 g) were stirred in 
an atmosphere of hydrogen till debenzylation com¬ 
pleted. 5, 6 , 7, 3'-Tetramethoxy-4'-hydroxyflavone' 
crystallised from benzene as colourless needles, 
‘m.p. 208-10° (Found: C, 63*3; H, 4*8. 
requires: C, 63*68 ; H, 5*02%). 

4'-Dihydroxy-6, 7, 3'-trimethoxyflavone.'-—Thc 
above monohydroxytetramethoxyflavone (0*3 g) in 
acetonitrile (5 ml) and aluminium chloride (0*3 g) 
were refluxed for 4 hrs., and then worked out. The 
demethylation product crystallised fromi alcohol as 
pale yellow needles, m.p. 200-201°. Mixed melting 
point with the sample obtained by the other 
method^ was unchanged. 
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FRIEDEL-CRAFTS ALKYLATION OF AROMATIC 
HYDROCARBONS WITH SUBSTITUTED 
ALICYCLIC LACTONES 

The aluminium chloride-catalysed condensation of 
aromatic hydrocarbons with simple substituted alicyclic 
lactones like the lactone of 4-methyl-2-hydroxycyclc- 
hcxancacciic acid was found by Chatterjee and Bhatta- 
charya^ to afford a mixture of secondary alkylates 
consisting of 2-aryl and 3-aryl-4'methylcyclohexane- 
acctic acid to the exclusion of the tertiary alkylate, 
e.A^, the 4-aryl isomer. The facile rearrangement in 
the cyclopeiilane system has also been observed by 
Chatterjee and coworkers- who studied, the catalysed 
alkylation of aromatic hydrocarbons with the lactone 
of cyclopcnlanol-2-acctic acid. Wc now report the 
synthesis of lactone or4-methyl-2-hydroxycyclopentane- 
acctic acid (I) and the Lewis acid catalysed alkylation 
of aromatics with it. 

The lactone (1) was prepared fiom ^-methyl adipic 
acid, m.p. 93obtained from 4-methylcyclohexanol 
by oxidation with 50% nitric acid in the presence of 
VaOs. The diethyl ester, b.p. 130-32714 mm, on 
Dicckmann cyclisation furnished 4-methyl-2-carb- 
ethoxycyclopentanone, b.p. 90-9271 mm., which on 
alkylation by ethyl chloroacetatc in the presence of 
sodium ethoxide alForded ethyl 4-met]iyI-2-carbethoxy-2- 
acetale, b.p. 132-3570*5 mm. This on hydrolysis 
by 1:1 HCl yielded 4-methylcyclopentane-2-one-l- 
acetic acid, b.p. 155-6072 mm., semicarbazone, m.p. 
2107 which on NaBH^ reduction gave a stereoisomeric 
mixture of the desirealactone (1), b.p. 95-10071 mm 
n'^ 1*4650, containing a major amount of the trans 
variety**^. 

The Fricdel-Crafts condensation of the lactone 
(1) with benzene fn the presence of AlCl.-j gave as 
expected a secondary alkylate consisting of a stereo- 
isoraeric mixture of 4-me thy 1-2-phenylcy do pentane- 


acetic acias (11), b.p. 155-5770*6 mm as the exclusive 
product, isolated through the ethyl ester, b.p 140- 
4170*6 mm in 78% yield together with a ’ small 
amount of 3 methylcyclopentaneacetic acid formed 
by hydride transfer and consequent reduction of the 




lactone (j). The acid (11) on PPA cyclisaticn aftcided 
2-methyl-6-keto 6, 7, 8, 9-tetrahydrc-4, S-benzindane 
(HI), b.p. 137-3871 mm. semicaibazcne m.p '>06'" 
DNP derivative m.p. 209*= as a stereoisomeric 
mixture. The structuie of the ketene was cenfimed 
by its reduction and dehydrogenation to 2 -methyl .4 
5-benzindane, picrate m.p. 91" TNB complex m.p! 
103" as well as by its unequivocal synthesis starting 

from ethyl 4-methylcyclcpentane-2-one-l-acetate and 

phenyl lithium followed by Paar reduction of the 
resulting lactone and cyclisation. 
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ISOLATION OF a-AMYRIN STEARATE, 
^-AMYRIN AND LUPEOL PALMITATES FROM 
THE COSTUS LEAVES 

The isolation of tara^.asterol and its acetate from 
the hexane extract of the leaves (and stalks) of the 
costus plant, Saussiirea Lappa clarke, has been repor¬ 
ted.^ By chromatography of the hexane extract over 
alumina and silver nitrate impregnated silicic acid, 
followed by cyrstallisaticn of some of the fractions, 
three low melting esters A, B, C have been isolated 
in the pure state. These, have been identified as a- 
amyrin stearate, jS-amyrin palmitate and lupecl palmi- 
tate respectively, by chemical reactions and comparison 
of physical constants and spectral data with' those 
reported in literature.-«;5>‘^ Ester A, C 48 H 84 O 2 m.p. 
46-48° (EtOH + MeXO; 1:4) (a)^, 4- 61 ° (benzene, 
c, 1*84). On saponification, yields steaiic acid, 
CigHseOs, M+ 284, m.p* 69° (EtOH) and a-amyh'n H), 
C 30 H 50 O, M-^- 426, m.p. 181-183^ (hexane 4- 10% 
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beazenej, (ajo + 83" (CHCl., c, 1). The latter is 
converted for characterisation into the acetate ( 11 )'. 
CasHsaOa, m.p. 218-220’ (EtAc), (a)^ +81° (CHCI 3 , 
c 1) and also to 11 -keto acetate^ (HI), C 32 H 50 O 3 , ni.p. 
274=^-276° (EtAc), {a)j, ^9T (CHCI3, c, 0 - 6 ) by 
sodiumdichrcmate^ and acetic acid cxidaticn cf (H). 

Ester B, C 46 H 80 O., M- 664 m.p. 76-7f (Me,CO 
-r 10 % hexane), (a)^ -r 37" (benzene, c, 2 * 8 ) gives 
on saponification palmitic acid CjeHsoO,, M'^ 256, 
m.p. 62^^ (EtOH) and jS-amyrin (IV) C 30 H 50 O, M''* 
426, m.p. 193-194"* (hexane + 10% benzene), {a)^ 
4-91"-' (benzene; c, 2). The latter is converted for 
characterisation into the acetate (V), C 32 H 52 O 2 , m.p. 
236-238^ (EtAc),(a)o -h 82" (CHCI3, c, 1-5) and also 
to 11-keto acetate (VI), C 32 H 50 O 3 , m.p. 264° (EtAc), 
(a)x) - 110 "(CHCl 3 , c, 0-9) by oxidation of (V) with 
sodium dichromate and acetic acid^. 



IK 


ft > OH . R » R- = H 


ft * OCOCHj^R*= R*= H 
ft = OCOCHjR’. R“=0 
A. ft «OCOC,aH3*;R'’R-. « 


30 


'V ft*0H.R,«R2. H 
V R»0C0CH3;R, =R2 = H 
V* ft =0C0CH5;R,. R2«0 
ft *0COC,aH32-.R,.R2*0 


ester B.R*OCOC^gH,^.R,.Rj.H 



’'III R=0H. R 

•'X ft -OCOCHj . R * h 

X R, R’ = 0 

Ester C. R. OCOCisHjS. ft'*h 

Oxidation of ester B with sodiumdichrornate and 
acetic acid furnishes the 11 -keto jS-amyrin palmitate 
(VII), C 46 H 78 O 3 , 678, m.p. 148" (EtAc). It shows 

IR bands at 1736 (::C = 0 of ester), 1660 (::C==0 
conj. ketone) ana 1613 cm'^ (-0=0:: conj); UVAj„,jx 
248 m/i, Cjnax 12,500; NMR (CCI 4 ) signals'at r: 7*75 
(IH, Cg-proton adjacent to C=0 group); 5*53 
Ca-proton) ana at 4-5 (IH, olefinic proton at Cjo). 

Ester C, C^gHgoO,, m.p. 77—78" (Me 2 CO), (a)£) -j- 26"“ 
(benzene, c, 2 * 8 ), on saponification gives palmitic 
acid and lupecl (VIII), C 30 H 50 O, M- 426, m.p. 214- 
216" (MeOH ~ Me.CO; 2:1), {o)^ 4- 28° (CHCla, 
c, 2*5). The latter is converted for characterisation 
into the acetate (IX) Cs-^HsoO,, m.p. 215-217° (EtAc), 
(<^)d ~r 43" (CHCI 3 , c, 1*2) and also tolupenone (X), 
C 30 H 48 O, H-424, m.p. 169-171° (Me^CO), (a)^ -f 57° 


(CHCI 3 , c, lo); 2*4 DNP (Cu«H 5 ..N’ 404 , m.p. 2i: 
214°, by oxiaation wit Jones’ chromic acid roager 

National Chemical Laboratory, P. P. Pm. 

November 2. 1976. Cl. M. Kui k.\r\i 
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ZINC (11) COMPLEXES WITH 2 ACE I VL 
PYRIDINE 

Divalent Zinc-'" has a complciciy fillecl 3 J’ ru n^ 
bonding shell and hence usually lorms lour-eiu'id- 
nated tetrahedral conipounds utilising 4S4P‘‘ hyhisv 
orbitals for bonding. Several complexes Zinc til ■ 
with substituted pyridincs lni\c been rep(U'.cd 
Similar complexes of Zinc (11) with 2-acety] pyridme 
with different anions have been isolated and chai;:.. 
cerised now. 

An ethanolic solution of the respective /inc salts 
were treated with an cJianolic solini<.m ol 2 ”acci>i 
pyridine in 1 : 2 proportion. In all llic cases theci y.st.ii' 
line compounds separated after predonged .st.mng. 
The conipounds wore (lUcrcd, washed with cdKine! and 
dried in vaev/o. The purity ol liie comptxuiuls uas 
established, by chemical analysis. 'The conduoance 
measurements were made in acet(>nc solui’nui a 
dip type cell. Infrared spectra were recorded usinv, 
Unicam SP-200 Spectrophotometer on Niijol mulls. 
The relevant data arc recorded in Table 1. 

All the complexes are diamagnetic as cxpcc'cd hu 
a closed shell irP'’conliguration (9' the metal ion. 'I he 
low conductance in acetone medium for the bromo 
and cyanato complexes arc indicative of the mat- 
electrolyte nature. The high conductance values lot 
the perchlorate and thiocyanato complexes are Indi¬ 
cative of 1:2 electrolytes. The l.R. speciutm in the 
region 5000-650 enr* were studied. A broad and 
strong band at 1020-1110 env ‘ for the perchlorate 
complex and a band at 2070 cm ' for the thiocyanate 
complex confirmed the presence of ionic perchloiate'’ 
and ionic thiocyanate’ respectively. The bands a*. 
1380cm~^ suggest‘d a N-bonded cyanale group. So, 
the complexes reported in the present communication 
can be assigned the following formulae [Zn Biv]. 
[Zn U (NCO).]. [Zn L 4 ] (CNS), and [ Zn L,] (CLO.i). 
(where L ~ 2-acetyI-pyridine). They can be presumed 
to be four co-ordinated, tetrahedral complexes similar 
;o those reported earlierhsp'* . 
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Table I 

Analysis, M.P. and aynductance of the zinc (JI) complexes with 25 Qcetyl pyridine 

Formul'-i M.P. Concluciance % Metal % halogen sulfur 

in mhos Founct Calculatea Founa Calculated 


fZnLJ(C 104 )o 
[ZnL^KScN), 
[ZnL, (NCO),] 
[ZnL.^ Bfo] 


210 

250 

8-75 

8-70 



138 

166 

9-70 

9*80 

(S)9-4 

9-6 

190 

35 

16-01 

16-6 


185 

6 

13-65 

13-99 

(h) 33-58 

34-2 


Depi. of Chemistry, B. K.. Patfx. 

Kuchinda College, Kuchinda, 

Dist. feambalpLir (Orissa), 
and 

D^pt. of Chemistry, R. N. Patel. 

Regional Engineering College, 

RoLirkela 769008. 

September 28, 1976. 
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STUDIES ON CHOLINESTERASE ACTIVITY IN 
THE PLASMA, RBC AND BRAIN OF 
STREPTOZOTOCIN TREATED RATS 

Acetylcholinesterase (acetylcholine hydrase, EC 
3.1.1,7) is present in many animal tissues and besides 
functioning as a neural transmitter it also aids in 
the mechanism of cell permeability and osmotic fragi¬ 
lity, specially in the red blood cells (RBC)b“. A 
decreased cholinesterase (ChE) activity was noted 
in the liver and blood of rats maintained on an athero¬ 
genic diet^ and a similar thing was reported in under¬ 
nourished states^ An increase of serum ChE activity 
was noted in albino rats*'^ and dogs® in which diabetes 
was induced either by alloxan treatment or by pancrea¬ 
tectomy. The present communication reports obser¬ 
vations made during studies conducted to determine 
the variations in ChE levels in rats in which diabetes 
was induced by the administration of streptozotocin* 


The test rats (male albino rats of the Wistar strain) 
were injected intravenously stieptozctccin in citrate 
buffer (ph 4-5), at a dose of 60 mg/kg body weight, 
while the control rats received only injections of the 
buffer. The test rats were given 2% glucose during 
the first 48 hours of injection. After this, both test 
rats and control rats were given feed and water 
ad libitum. The rats were sacrificed four weeks 
after the injection. Plasma and RBC were separated 
by centrifugation at 2000 RPM in a refrigerated 
centrifuge. The packed RBC were washed twice 
with 0-9% saline and finally resuspended in the same 
solution. The brain samples were homogenized in 
distilled water to a final concentration of 10%. Acetyl- 
ChE and butyrylChE were assayed, in plasma, RBC 
and brain by the method of Hestrin*^. Protein was 
estimated by the method of Lowry et aP and blood 
sugar by the method of Nelson and SomogyP^. 

Tables I and TI summarize the results obtainede 
It was noted that (compared to the controls) the acti¬ 
vities of both ChE were elevated in plasma as well as 
RBC of the test rats. No significant differences were. 

Table 1 

Animal weights, tissue weights and blood sugar in normal 
and streptozotocin diabetic rats 

(Values are averages of six rats and standard deviations) 


Normal rats Streptozotocin 
diabetic rats 


Rat (g) 

Brain (g) 

Liver (g) 

Kidney (g) 

Blood sugar (mg %) 


247-12 
1-46^0-21 
6-32±0-73 
1-53 ±0-28 
72:b8 


190±13 
l-32i0-34 
4*98-t0-70 
1-21 iO-35 
298±30 


noted between the test and control rats in any of the 
ChE in brain samples. The increase of blood ChE 
activity in pancreatectomized dogs was attributed 
by Fokin* as due to impaired liver function and this 
was confirmed by Me Daniel et al}^ who noted that 
alloxan diabetic rats who showed impaired conversion 
of L-tryptophan to niacin showed this conversion 
after treatment with insulin. The toxic effects of strep to- 
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Table li 

Cholinesterase activity in plasjyia and RBC of control 
and streptozotocin-treated rats 
Values are averages of six rats and standard deviations 


Enzyme activity* 

Control rats 

Test rats 

Plasma 

AchE 

44*8±7-4 

57-6i6-5' 


BChE 

23*1 ±4-1 

32-5±7-0' 

RBC 

AChE 

452i21 

558±28" 


BChE 

22-8i7-2 

38*4i-9-8" 


hour. 

AChE, acetylcholinesterase; BChE,-Butyrylcho]inester 
rase;'p< 0-05 and "p < 0*01—Student’s test. 


KNUDSEN DIFFUSION AND NEGATIVE 
ACTIVATION ENERGY OF ADSORPTION 
Negative activation eneigy in chemisorption of 
gases on solids has been cbsetved by many workers 
like Sastri and Ramanathan.\ Taylor and Liang", 
Kubokawa and Taylor•**, Low and Taylor^ and by 
Decrue and SuszL In most cases, suiface heterogeneity 
effects have been proposed to account for this. In 
our case we observed also the occurrence of negative 
activation energy in the tempeiatuie range 3r-253" C 
for oxygen adsorption on copper vanadate pretreated 
with hydrogen at 40 mm pressure and 130°C and 
we propose a Knudsen diffusion model to account 
for this behaviour. 


zotocin were noted to last only for 48 to 72 hrs after 
the injection, which indicated that a different mechanism 
might be operating to account for elevated plasma 
and RBC ChE activities in the case of these rats im. 
]ike the alloxan diabetic rats. It is interesting to note 
that Keply^'*^ reported alteration in ChE activity of 
RBC of human subjects with protein caloric mal¬ 
nutrition, In order to check whether any such 
mechanism is operative in streptozotocin-treated rats, 
further studies are in progress. 

The authors gratefully acknowfedge the help and 
encouragement rendered by the late Prof. V. G. 
Hatwalne. They are also thankful to Dr. C. H. 
Chakrabarti for his interest in the work and to the 
C.S.T.R. for financial assistance. 

Uni. Dept, of Biochemistry, Vidya M. Hardas. 
Nagpur (Maharashtra), N. V, Shastri. 

January 28, 1977. 


1. Greig, M. E. adn Holland, W. C., Arch, Bio- 

chem., 1949, 23, 370. 

2. Milstoc, M. and Wolfson, A. H,, Am, J Clin 

Path., 1972, 57, 494. 

3. Aptekar, S. G. and Tl’inich, A. A., Vopr. Pitauiya. 

1964, 23(6), 121 (C.A., 1965, 62, 2037 g) 

4. Miholjicic, M., Salamon, T. and Nikalin, A., 

Enzymologia, 1964, 27(2), 81. 

5. Fokina, A. A., Byul. Eksperim. Biol. i. Med, 

1964, 58 (10), 41, (C.A., 196c, 62, 8232 g). ' 

6. —» Pathol. Firiol. Eksperim. Terapiva, 1965 9 

(2), 75 {C.A., 1965, 63, 8860 f).* 

7. Junod, A., Lambert, A. E., Steuffaoher, W. 

and Renold, A.E.,/. Clin. Invest., 1969,48,2129 

8. Hestrin, S,, J. Biol. Chem., 1949, 180, 249. 

9. Lowry, O. H., Roseboreugh, N, J., Farr, A L 

Randall, R. J., Ibid, 1951, 193, 265. 

10. Nelson and Somogyi, Howks PracticalPhvsiological 

Chemistry, McGraw-Hill Book Comoany 
Inc., 1954, p. 573. ^ 

11. Me Daniel, E. G., Hundley, J. M. and Sebrell 

W. H., J. Nutrn., 1956, 59, 407. 

12. Junod, A., Lamert, A. E., Orci, L., Picket, R 

Gonet, A. E. and Renold, A. E., Proc. Soc 
Exp. Biol. Med., 1967, 126, 201. 

13. Kaply, S. S., Ind. J. Biochem. Biophvs 1975 

12 (3), 284. . w , 


In 1553, Sutherland and Winfield® have developed 
a mathematical model for Knudsen diffusion for rapid 
gas adsorption on porous solids and in 1965, Peers" 
has shown that such a model gives rise to an Elovich 
rate equation in a constant volume system. However 
no further work has been carried out in this aspect. 

The conditions for the Knudsen diffusion being the 
rate-controlling step (acco»*dmg to these authors) 
are: 

1. Pressure should be less than 2 atm, 

2. Pore raaius should be < 100 A. 

3. Rapid uptake of gas. " 

4. Rapid establishment of equilibrium between 
the pore wall and the gas molecules, 

5. Adsorption taking place in a constant volume 
system. 


For such conditions, Sutherland and Winfield® have 
deduced 

di rP^'^t 

where, 

/?o — initial pressure, 

b — No. of cylindrical pores, each of length 1, 

V Volume of system, 
r — Average pore radius, 

Dfc =- Knudsen aiffusion constant 

—’-Cm)'" 


(1) 


( 2 ) 


D;,/Dh2 1 • 94 (RT)»/'‘ (ttM)-!/^ (3) ■ 

A'g ^ Intrinsic adsorption coeff. 

• Now, 

d In Kp _ aH 
~dT RT2 

Let aH “ — Q where Q is the heat of adsorption (it is 
negative since the adsorption is exothermic). 

So, 

d In — Q 

dJ " 


1 # 

f.. 





>r 


2to 

^ '*« -* “i %lit r. dp i i iH i 

’« i‘- i- 1 , idi'ii; i\ diH- U^ 

■-i- .«•! • n liLitfiHiy, i (>!rAdni. I hr 

‘ '*■'■ ‘'Ltrr f«,IJ 1% ijiif i,n|y 

’' ■ ■ ‘ ■ • hn-hn ) huf .{!%<» ij. , K |' 

■* ^ ■•■«' • h' uHturih r III i fjatif'ini*: 

'■ .li’* .r i!i!li-frn! h"mprpsi utrN 
f ’ < ■•» tfs.j V hr ir.rtf u* ’iv\t u hrtliri 
• •••• M p 1 air ^ rii- ii'luny i.| lua, .iml 
• « ? ht '.an.iph' p. ifh-Vafi. ihr. iit.{\ hr 
h* '! SI M Utr t- i ,t! im; H h t ‘f fir.ti 

> ' ► Pi :hf ‘.h 'j‘r t.l ,//• a/ { /*,•■ 

. < ^ -rnh-iii I hi /-.ii-'ip \, ( , I) \ I I 

1 '. i. 3i t J hsdij I lit 
' ■* '' '. 5 t rPih,;/l i h.'ij.iJ p 
'/• . • / ' _ fa - 

^ ^ H.uu.iji.tih.upl K \,^J, /V;n 

t . . } p ' ' «»f. ,‘o 

^ • ' ' - i 3.iU}p \ < , J .l/n, ( ht'm. 

. I ^ \ pV I Mlf 

K ♦ .tv.a, % ^ , ;»</, J i*hy\ ( hvtn., 

Mi in 

* ^ ‘ -Utd hl’iilp! II A , J. I ii'itt luiu'fii. 

1 i‘v» Jiif., 

‘ * -'‘'I hn-.., n, //r/j Chifti -UfK, l‘tS(r 

hi i. j 

'■ ' >*■. »lifid K i .mil Witjlirlif, M, I , , h/ihv 

^ i , \'r i Ml, *n. 

I*- ’ . \ M , t i auti , ! 'tfP\ 'h ht’h 

H; ..p ■ aMj.ii'.,p. \ K ,ind D.Ui,., N. { hnu-nkti 

I Mp.,;p, h^" , Ut « ‘.M, 

(MIU <H\\<.ls IN riHIPHIHXI n \SM\ 
nuH.isnHoM IN m h mo lu ntKS 

i • '-rh -.ii, III hr,It I h ihn .\*i«d-.t 1 .irul M'Utukrf'd 

3 ,>-1 ; ripip all! j V It'ii'h, t*t hh*i»tl pn if-tp'h p 

P'tP .r ah .h (iir t *. '.,i» mji'm 'p ir MhIiMuUv 

‘14‘. h”, !l t.|U3l.vd itl Mu' Jtlv U'll 

u\ »h',r)inith t hr [M"Mphiial plr 4 n 4 PU* 

^h ,i i-. in hniKiiiJ hrili r, dunnft Jhr \tintnh‘ 
p-Ji';- •- .M . 1 *', .ip. ^ » U . 1 % ntinlrnM" pt Mirflt hlMl iJl 
■.• •.,»•?*■■.. r, t|upr h.rft dttiinr "niiluiirf ' * 

J r,.p. - .lisiri! tnii duitllp him' Jul\» /ft 

Minf.iJi hill! a!** hs 'frr- ^ I srar. 4*1 ,tpr .itul 
-lA’JtK' »'* 5irh».' p"’ "‘Ik Uir annn.ih. \\rir 4 hn ki'il 
.i a a t.,, .- d.pr, 4 ! a A M ..in*l 1 J* UMIl! \ 4 %rtl 4 >- 
,:'s;,. 1 (nrul.ti i,riu»u% \\a\ 4 nlftn ftn! in 

;j.p■ n mt'a'd -.niiu li wrir nnmrtIpUrU' i rfUnly|-!tHf 

and pi.rana .u 1** ( I*( < »pr’arM >nr %*t4% 

h . jt-a-fM'd h, Jr ,nntprii;M4' pioSrin hifuhltf' a'^MtV 
p. d‘ , sdaai h-, \tiMph. Ihr rllu iiJh V \ 4 lur c»l 
nr nsi Jh- 4 ua’* a/''.. 

Mi Pr hn!ta!.» in'jlrr. i»,r{r m ‘ Mlrni ' heat wnli fu> 
appatrui 'vMnpn-.Mr-> td »»r%*tir^ Ofl friUtl |hu|hMu>n 

n! Pj-; i?r!nl 4 ha. Hid. ii% UUauahlv ijunc iHlt^ 

♦ Ptp.n% hjlrulil H I ) M'Uhl UllfV tu* cUiCi'Icd Ift h 

iHiHur- a' iiHiand rjh il iv nl (lirMjviic: heifer.% 





266 


Letters to the Editor 


l Curreni 
L Science 


repeated heat with a cycle length of 23 ± 1 - 5 days ard 
one heifer became pregnant. 

The average plasma progesterone levels (ng/ml) 
of the 5 cycling buffalo heifers on day 0, 3, 5, 10, 15 
and 21 of the oestrous cycle (day 0 = day of heat) 
were < 0-10, 0*11, 0-10, 0*24, 0-24 and 0-17 res¬ 
pectively. The progesterone levels in one heifer which 
conceived were 0*22, 0*36, 0-60, 0-84, 1*96 and 2*54 
ng/ml. The 3 heifers in which heat was non-ovulatory 
the values were <0*1 ng/ml at all intervals. 

In cows, the average plasma progesterone concentra¬ 
tion (ng/ml) during the oestrous cycle has been reported 
to be lowest at oestrus (0-2 to 2-0) which remain low 
for a period of 2 to 4 days, increase to maximum values 
(5-9 to 9-0) at about day 14 and again register a decline 
during the pre-oestrus period to nadir values of 
< 1 • It is obvious that in buffalo heifers much 

lower values of plasma progesterone could be obtained 
at all stages of the cycle as compared to cow, although 
its temporal pattern remain similar in the two 
species. During early pregnancy in cows, upto first 
14 days the mean levels of plasma progesterone remained 
similar to normal cycles, which then declined in cyclic 
animals but not in those which became pregnant. In 
the buffalo heifer which conceived, higher levels of 
progesterone were obtained at all stages of the oestrous 
cycle. 

The authors are grateful to Dr. R. C. Pathak, Dean, 
College of Veterinary Science and Animal Husbandry, 
C.S.A. University of Agriculture and Technology, 
Mathura Campus and to Dr, C. M. Singh, Director, 
Indian Veterinary Research Institute, Izatnagar, for 
providing the necessary facilities. 

Department of Physiology and 
Biochemistry, 

College of Veterinary Science and 
Animal Husbandry, 

C.S.A. University of Agriculture 
and Technology, Mathura, 

November 12, 1976. 


AGE OF KALPATTA GRANITE, RERALA STATE 
The Kalpatta granite, a medium to coarse-grained 
biotite granite, occurs among the Prc-cambrian crys¬ 
talline rocks in the Calicut District, Kerala Stale. 
Studieson thergranite and the associated country rocks 
^ri and around Kalpatta (11' 36' J 5": 76" 5' 5"), located 
on the South-western margin of tlic granite body, 
throw light on its age and relation with the associated 
biotite hornblende gneisses. 

A penetrative megascopic foliation (S/)is characteris¬ 
tic of both the granite as well as the associated gneis¬ 
ses. While S/ in the gneisses is defined by planar 
preferential alignment of biotite Hakes and hornhlcndc 
grains, in the granite it is after biotite Hakes. Sj folia- 
tion is axial surface type with respect to the earliest 
recognisable folds (F) in the gneisses. The appearance 
of Sj in these rocks is a significant dcformational 
event indicative of the accompanying mctainorphic 
peak and can therefore be used as a time-marker for 
establishing the age relation between the granite and 
the gneisses. 

Charnockites and granulites occurring as occasiona 
lenses in the gneisses carry imprints of polymctamor- 
phism^. Grains having a pyroxene core with a horn¬ 
blende or biotite rim arc common in these lenses. 
Obviously a lower grade amphibolite facies metamor- 
phism has been printed on an earlier graniilite facies 
assemblage. Since the penetrative axial surface folia¬ 
tion (S/) is after biotite and hornblende, its develop¬ 
ment marks the peak of the retrograde amphibolite 
facies metamorphism in time. 

The granite is traversed by pcgmatitic and aplUic 
veins of two age groups. The early aplitc veins bear 
evidences of metamorphic rccrystallisation as they have 
developed S/ foliation after biotite. S/ traces in the 
granite run uninterruptedly through thc.se aplites,cutting 
across vein boundaries. The early pegmatite veins, 
though free from mcgarscopic foliation, have been 
strongly boudinaged and in some cases the pcgmatitic 
material has even flowed parallel to S/ in the granite 
(Fig. 1), This shows that while the incompetent 
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aplites and granitic material underwent plastic deforma¬ 
tion during F folding and amphibolite facies metamor¬ 
phism, the pegmatites acted as competent bodies under¬ 
going rupture. Thus it is evident that the above aplites 
and pegmatites of the granite body are pre-S/. The 
post-Sj aplites and pegmatites of the granite body 
are free from the effects of F folding and amphibolite 
facies metamorphism. 

The Eastern Ghat orogenic belt rocks are believed 
to have been involved in two phases of metamorphism 
during the Eastern Ghat orogenic cycle, v/r., metamor¬ 
phism (phase I) of the charnockites of Madras and 
Nilgiris and Khondalites closing at 2600 m.y. and a 
later metamorphism (phase II) of the belt accompanied 
by granitic and pegmatitic activity marking the culmi¬ 
nation of the Eastern Ghat orogery at 1600 m.y.“. 

Evidences presented above suggest that the Kalpatta 
granite as a whole is either pre-tectonic or early syn- 
tectonic with respect to F folding and the accompanying 
retrograde amphibolite facies metamorphism (phase 
II). This metamorphism and deformation most 
probably coincide with the culmination of the Eastern 
Ghat orogeny closing at 1600 m.y. The late aplites 
and pegmatites must have intruded into the granite 
body after the culmination of the Eastern Ghat orogeny. 

Thanks are due to Prof. K. K. Menon for facilities 
and.encouragement, Shri A. R. Nambiar for assis¬ 
tance in the field and the U.G.C. for financial 
assistance. 

Department of Geology, P. K. R, Nair. 

University of Kerala, 

Kariavattom, Trivandrum 695 581, 

December 30, 1976. 
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GLYCOGENESIS IN THE LIVER OF 
A MURREL FISH 

LiTER/vruRE pertaining to the localization of glycogen 
in the body of fishes is limited and little is known 
about the carbohydrate metabolism in them. 
The present communication records for the first 
lime the pattern of localization and significance of 
glycogen in the liver cells of a murrel fish, 
Opliiceplialus punctatiis Bloch. 

Pieces of liver from the well-fed specimens, and 
from those undergoing fasting, were fixed in 
Rossman’s and Helly’s fixatives- at 5® C for 12 to 
16 hours. Irrespective of. the fixative used, the 
sections of liver, after conventional processing, were 
treated with periodic acid -Schiff (PAS) reagents, 
and a few sections stained with Best’s Carmine- 
technique as given by McManus and Mowryi^. The 


parallel sections meant for control were incubated 
for i of an hour in the human saliva, diluted with 
normal saline prior to the treatment of sections with 
the histochemical reagents. Some of the sections 
were counterstained with haematoxylin to give 
histological differentiation of the cells. 

The histochemically prepared sections showed 
purple-red masses in the cytoplasm of the hepati-e 
cells, which nearly filled the whole of the cyto¬ 
plasmic space (Fig. 1). The hepatic cell^ 


Fig. 1 

appeared polygonal in shape and had generally one 
nucleus which occupied a central position in the 
cell. Some of the cells possessed two nuclei of 
equal size. However, it was found that their 
appearance had no sequence in the tissues. The 
purple-red stain for glycogen in the cell was found, 
to be labile on the pretreatment of 
sections with. the saliva. The result of 
the histochemical preparations with PAS 
always corresponded very closely with those given 
b>' the Best’s carmine preparations. These reactions 
confirmed that the stained sites in the cells were 
glycogen deposits. 

The pattern of localization of the glycogen 
deposits in the cells was characteristic. The 
deposits had a granulated appearance and each 
granule measured 0*9 to 1*2 micron in size. 
However, it was interesting to find that the con¬ 
centration of the deposits in the different portion.s 
of the liver, and in the different feeding conditions 
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of the gut was not always the same. The distal and 
central parts of the lobes of liver had a larger con¬ 
centration of glycogen in their hepatic cells than 
in those at the base of the liver, and the level of 
concentration was conspicuous in the liver of the 
well-fed specimens. Thus the nature of localiza¬ 
tion of the -glycogenic substances in the present fish, 
largely agreed with those of Salmo galrdneriv^ and 
Catla cafla^. However, it showed difference from 
the case of the mosquito fish, Gambusia 
for its having minute, globular and nnstaincd. 
lipidlike substances in between purple-red stained 
masses of the glycogen in the cells with the result 
that the aggregation of the glycogen masses was, 
not compact in O. piinctatiis. The difference in 
the nature of the diet (piscivorous feeding habit of 

O. piinQtatus) seems to be responsible for this 
variation. 

In an eailier investigation of this fish^, a high 
level of alkaline phosphatase activity was noted in 
the striated border of the absoi-ptive cells of the 
anterior portion (including pyloric caeca) of the 
intestinal tract. This provided an indirect evidence 
to the possibility of a vigorous phosphorylation 
activity in the gut-wall, and as such in the high rate 
of glycogenesis in the liver. 

P. G. Department of Zoology, Dr. Md. Shafi. 
Ranchi University, 

Ranchi-8, December 15, 1976. 
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SUSCEPTIBILITY OF AN INSECTIVOROUS BAT 
{RHTNOLOPHUS ROUXI) TO EXPERIMENTAL 
INFECTION WITH KYASANUR FOREST 
DISEASE VIRUS 

The involvement of chiropiera in the natural cycle 
of Kyasanur Forest Disease (ICFD) virus was first 
suspected when neutralizing antibodies against KFD 
virus was demonstrated in two species of bats, viz., 
a frugivorous bat, Rouseitus leschenaulti (Pavri and 
Singh^, 1965) and an insectivorous h 2 d, J^hinolophus 
roifxi (VRC, unpublished data). Subsequently, four iso¬ 
lations of KFD virus were made from the spleens of 
naturally infected R, roifxi and one from their argasid 
tick ectoparasites (Rajagoplalan etal.^, 1969). Our 
nterest was therefore drawn to investigate viraemia 


[ Current 
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in this species of bat after experimen;al infection with 
KFD virus. 

While embarking on an experiment of this nature 
it was felt necessary to maintain these bats alive in 
captivity. We made several attempts in this regard. 
At first live and killed meal worms were left in rhe 
cages for bats to feed. Since the bats did not accept 
this feed, a mixture containing meal worms, ripe 
banana, cheese and white ants mashed into a paste 
was force fed to bats (Sulkin, personal communication). 
However, the bats did not accept this feed too. A 
proportion of bats survived up to 4 days under labo¬ 
ratory conditions. Since the bats were too small to 
be bled daily we decided to sacrifice them at daily 
intervals after experimental infection. 

Twenty-five bats were inoculated subcutaneously, 
with3-6 dex to 8*6 dex of KFD virus (strain isolated 
from Haeinaphysalis spinigera). Two to five bats 
were sacrificed daily subsequent to the inoculation 
of KFD virus. A serial tenfold dilution of blood in 
rabbit serum phosphate saline (RSPS) and 10% 
suspension of organs such as, spleen, kidney, lung, 
brain and salivary glands, were inoculated intracere¬ 
bral ly into adult Swiss mice. Confirmation of KFD 
virus isolated from blood and organs was made by 
complement fixation tests. 

In the first experiment eight bats received 3-6 dex 
of KFD virus. The level of virus in blood ranged 
from traces of virus on first and second post-infection 
(PI) days to 3*0 to 4*0 dex/0*03 ml on third and 

fourth days after inoculation. KFD virus was recovered 
from spleen, lung and brain on 2nd PI days, and spleent 
lung, brain, kidney and salivary glands on third 
and fourth PI days. In the second experiment 17 
bats received 8*6 dex of virus. The level of virus 
in blood ranged from 1-0 dex/0-03 ml to 3-0 dex/ 
0*03 ml on first day to 2*7 dex/0*003 ml to more than 
4*7 dex/0-03 ml on fourth PI days. Virus was 
isolated from spleen on first through fourth PI days^ 
This preliminary experiment has shown that KFD 
virus circulates in the blood of R.rouxi after experi¬ 
mental infection. Since the bats did not feed on 
the diet provided by us, they were apparently under 
physiological stress during the study. The dosatc 
of virus given in one experiment was considerably 
high and it may be argued that viraemia recorded 
may not imply a replication of virus. However, 
in the first experiment where 3*6 dex of virus was 
used there was a gradual increase in the titre of virus 
in blood from first through fourth PI days. This 
would suggest that KFD virus circulates in the blood 
of R.rouxi possibly after replication. 

The authors wish to express their sincere thanks 
to the Director, Virus Research Centre, Poona, for 
constant encouragement given throughout the study. 
Our thanks are also due to Dr. K. Banerjee for the 
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critical appraisal of the manuscript. The assistance 
given by the stalT of the Virus Research Centre, F'icid 
Station, Sagar, is acknowledged. 

Virus Research Centre, M. A. Srhenivasan. 

Indian Council of H. R. Bhat. 

Medical Research, 

Poona 411001, January 21, 1977. 


1. Pavri, K. M. and Singh, K. R. P., Indian J. Med' 

Res., 1965, 53, 956. 

2. Rajagopalan, P. K., Paul, S. D. and Sreenivasan, 

M. A.‘ Ibid., 1969, 57, 805. 


CORRELATION BETWEEN CYTOCHROME C 
AND MYOGLOBIN CONTENTS OF THE 
DIFFERENT LEG MUSCLES AND M. PECTO- 
RALTS WITH REFERENCE TO SEX OF THE 
DOMESTIC FOWL 

Factors affecting the percentage of myoglobin in 
muscle^ had confirmed that a high concentration of 
this pigment is usually found in muscles of high 
physiological activity. This is of particular interest 
in view of the strong affinity of myoglobin for oxygen 
which enables it to act as an intramuscular oxygen 
store for the tissue’s principle oxidizing catalysts, the 
cytochromes'*^'"'^. Cytochromes are heme proteins in 
which iron forms the core of the heme and it is the 
iron that is oxidized and reduced in electron trans¬ 
port. Keilin’ as early as 1925 had pointed out that 
all aerobic cells contain cytochromes (as determined 
spectroscopically) and. is highest in the most actively 
respiring cells. However, the concentrations of cyto¬ 
chromes has been reported both as being higher or 
lower in myoglobin rich or ‘ red ’ muscles than in 
the ‘ white ’ variety. 

In the course of our investigation on the myoglobin 
content of certain muscles of the domestic fowl, it has 
been noted that certain muscles involved in walking 
are rich in myoglobin, fat and lipase and others con¬ 
tain less of these; also that these substances are less 
in the M. pectoralis of the fowl^. It was therefore 
thought advisable to find out if there is any correlation 
between myoglobin content and that of cytochrome 
C content in the leg muscles and breast muscles of 
the male and female domestic fowl. 

The birds used were (18 months old male and 
female) those of Karnatak University breed. The 
bird was killed by decapitation and the leg as well as 
breast muscles were removed immediately and stored 
at 0°C until used. The myoglobin concentration 
of different muscle preparations was estimated as 
described elsewhere'^. The cytochrome C content 
of the different leg as well as breast muscle was 
extracted and estimated according to the proceduie 
described by Potter and Dubois®. 


The cytochromes are the natural hydrogen accep¬ 
tors of the dehydrogenase system in the cell. The 
best known I'nember of the cytochrome system is cyto- 
clirome C, the soluble cytochrome. Myoglobin is 
involved in the hydrogenation process and as such 
one can expect a correlation between the myoglobin 
and cytochrome C content in a ipuscle; if more of 
fhese two components occur.; such a muscle is expected 
to be more active than others. The results given in 
Table I show that M. gastrocnemius pars externa and 
Table I 

Correlation between cytochrome C and Myoglobin 
contents of the different leg muscles and M. pectoralis 
with reference to sex of the domestic fowl 

microgram/gm wet wt. 

Muscle Cytochrome C Myoglobin 



Male 

Female 

Male 

Female 

Sartorius 

22 

53* 

1070 

2806 

Biceps femoris 

14 

13 

1830 

1742 

Semitendinosus 

25 

22 

3250 

1223 

Tibialis anterior 


14 

1290 

1196 

Gastrocnemius pars 
externa 

70 

31 

1530 

2657 

Pectoralis 

6-5 

6-0 

44 

35 


* The results are averages of three deteiminations 
in each case. 

Myoglobin values are used for comparison purpose 
(unpublished results). 

semitendinosus in the male domestic fowl show more 
of myoglobin and cytochrome C content than other 
leg muscles. In the female M. sartoriiis shows more 
of these substances than the two muscles M. gastocnc- 
niius and semitendinosus as well as other muscles. 
Though this is a sexual difference, the explanation 
for this has to be sought in the stress to which 
M. sartorius is subjected to in the female as a result 
of development of ovary and oviduct. In the ultimate 
analysis the differences between the muscles in cyto¬ 
chrome C and myoglobin content can be attributed 
to their specific individualities on the one hand, and 
the use or strain to which they are subjected to on 
the other hand; this use in males may be due to 
higher exercise. 

The authors are most grateful to Professor C. J. 
George, Department of Zoology, Karnatak Univer¬ 
sity, Dharwar, for his valuable suggestions. 
Department of Zoology, A. V. Narasubhai. 

Karnatak University, V. L. Kallapur. 

Dharwar 580 003, 

August 5, 1976. 
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REPRODUCTIVE ADAPTATIONS IN THE INDIAN 
RHINOLOPHID BAT, RHINOLOPHUS ROUXI 
(TEMMINCK) 

The breeding behaviour of several Indian bats has 
been studied^-' based on specimens collected from a 
restricted locality. However, variations in the breed¬ 
ing behaviour of any Indian species inhabiting diffeient 
regions and occurring in markedly diflerent climatic 
conditions have not been studied so far. Hence, a 
study of the reproduction of Rkinolophiis rouxi at two 
different regions of this subcontinent was undertaken 
to determine if this species exhibits reproductive adap¬ 
tations to different environmental conditions. The 
specimens were collected at frequent intervals at 
Bangalore (Latitude 12°, 58', Longitude 77 ,38) in 
South India and from the mountain tunnels at Khandala 
(Latitude 18° 52', Longitude 71° 32') in Western Ghats. 
In both the localities this species has an annual repro¬ 
ductive cycle, and each adult female carries a single 
conceptus invariably in the right uterus. 

At Bangalore, the females are in oestrus during the 
last week of November. Unfertilized ova, stages of 
fertilization and early cleavage were noticed in the 
Fallopian tubes of specimens collected on 27th Novem¬ 
ber. Early uterine morulae were found between 6th 
and 8th December and free unilaminar and early bi- 
aminir blastocysts were noticed in the uteri of speci¬ 
mens collected between 12th and 14th December. 
Early implanted blastocysts were noticed in specimens 
collected on 21 st December and the embryos with early 
amniotic folds were observed on 12th January. Dur¬ 
ing the following weeks all pregnant females collected 
on any given date had embryos nearly at the same stage 
of development and all the females in the colony deli¬ 
vered their young between 26th Apiil and 8th May. 

At Khandala, the adult females collected on I3tli 
December had each a large preovulatory follicle but 
hadn ot mated. Late uterine morulae were noticed in 
the specimens collected between 7th and 23rd January. 
In all the specimens collected during this period, the 
morula was nearly at the same stage of development. 
Unimplanted blastocysts were noticed in the uterus 
of specimens collected between 1st February and 12th 
February. Adult females collected on 23rd February 
had each an early implanted blastocyst. Progressively 
advanced stages of development were present in the 
females collected during the following' weeks until 


21 St May when each adult female had a full term con¬ 
cept us which, judging from the weight of the foetus, 
would have delivered within a week. The fact that 
all pregnant females collected on any given date after 
the 23rd February had embryos at nearly the same 
stage of development indicates that ovulation and 
fertilization are nearly synchronous in all the females 
in the colony. Since this occurs in the first week of 
January, it is evident that the embryos remain free 
in the uterine lumen between the first week of January 
and about the 23rd of February. 

The above data lead to the following conclusions: 

1. The breeding season of Rhinolophus rouxi com- 
mences at Bangalore about a month earlier than at 
Khandala. 

2. The gestation period of this species is 150 i 8 
days in both places. 

3. While early embryonic development of this 
species is considerably slowed down at Bangalore, the 
morula and the unattached blastocyst stages of develop¬ 
ment are unusually prolonged in the specimens at 
Khandala. Hence, the implantation of the embryo 
is delayed in the specimens at Khandala, and the embryo 
remains free in the uterus for about 40 to 45 days. 

4. In both the localities the young are delivered 
just before the onset of the rainy season. Evidently, 
the setting of the monsoon is an important ecological 
factor which determines the period when the young are 
delivered in this species. At Bangalore, deliveries occur 
about 4 weeks earlier than at Khandala and this is also 
reflected in the time of onset of the monsoon which is 
about 4 weeks earlier at Bangalore than at Khandala. 
The delivery of the young just before the onset of 
monsoon is apparently an adaptation to the environ¬ 
ment to ensure that mothers in lactation and the weaned 
young have a plentiful supply of insects, which are 
abundant during the rainy months. The gestation 
period is same in both the localities. It is evident that 
the other differences in the reproductive pattern of this 
species at the two localities, namely the relarted develop¬ 
ment of the early embryos at Bangalore and the occur¬ 
rence of delayed implantation of the embryo at 
Khandala, are adaptations to the differences in the eco¬ 
logical factors in the two localities. The occurrence of 
delayed implantation in the species at Khandala can be 
expected since the bat comes to heat in December. 

One of us (P. A. R.) is thankful to the University 
Grants Commission for an award under USRT Scheme 
and the authorities of the Bangalore University for 
providing laboratory facilities. 

Department of Zoology, P. A. Ramakrishna. 

Central College, Bangalore, 
and 

Department of Zoology, K. V. B. Rao. 

Institute of Science, Nagpur, 

December 31, 1976. 



Vol. 46, No. 8 1 

April 20, 1977 J 


Letters to the Editor 


271 


1. Gopalakrishna, A., Proc, Indian Acad. 5n., 1947, 

26, 219. 

2. , Ibid., 1948, 27, 137. 

3. —,1949, 30, 17. 

4. —, Thakur, R. S. and Madhavan, A., Dr. B. S. 

Chauhan Conimemorciiion Volume, Zool. Soc. 
India, 1975, p. 225. 

5. Madhavan, A., Mammalia. 1971, 35, 283. 

6. Ramakrishna, P. A., Jour. Mvsore Univ.^ 1951, 

112, 107. 

7. Ramaswamy, K. R., Proc. Nat. Inst. Sci. India, 

1961,27,237. 

A NOTE ON HELICOVERPA ARMIGERA 
(HUBNER) HARDWICK, A NEW GENERIC 
COMBINATION OF GRAM POD BORER 
HELIOTHIS ARMIGERA Hb. 

For many years, the gram pod borer or tomato 
fruit borer, a major pest of rcibi pulses and cotton 
throughout Indian continent has been referred to as 
Heliothis armigera Hubner. 

Similarly in Europe and Western Countries, the 
corn earworms {Heliothis zea) and the boliworm.- 
of cotton were also considered to constitute only 
one cosmopolitan species, being referred to as 
either Heliothis obsole,ta or Heliothis armigerp. 
Recent investigations by the taxonomist of Heliothis 
fauna, however, suggested the presence of complex 
of the species and questioned the validity of generic 
name of Heliothis (Hardwick, 1965). 

Morphologically, it is a homogeneous, group but 
differs .sufficiently in the genetalic structures. 
Hardwick (1965^ and 1970-) redefined the genus 
Heliothis and described a new genus Helicoverpa. 
The species of' Helicoverpa were separated from 
Heliothis dipsacea (Linn.), type species of Heliothis, 
on the basis of the structure of both male and 
female genitalia and the presence of the specialised 
scales on the underside of the fore femur of the 
male, the scales being absent in the genus Heliothis. 
Structurally the genus Helicoverpa is readily 
distinguished from Heliothis by the possession 
of a multi-coiled vesica in the male and an alter¬ 
nately dilated and constricted appendix bursae in 
the female. 

To determine the species complex of gram pod 
borer and confirm its generic nomenclature, the 
specimens of moths, representing a large collection 
made during 3 years, were sent to Dr. Hardwick, 
for identification. The consignment consisted of 
11 specimens each differing in the colour pattern of 
fore and hind wings, in size and other minor 
details. Ten out of the eleven specimen were 
identified as Helicoverpa armigera (Hubner) and 
one as Heliothis peltigera Schiff. Helicoverpa 
armigera represented over 99% of the collection .so 
far referred to as Heliothis armigera and thus 


observed to be the most predominent species 
prevalent in this part of the country. 

The author is grateful to Dr. David F. Hardwick, 
Director, Biosystematics Research Institute, Canada, 
Department of Agriculture, Ottawa, Canada, for 
identifying the species. 

Dept, of Entomology, S. M. Vaishampayan. 

I.N. Krishi Vishwa Vidyalaya, 

Jabalpur 482 004, 

December 13, 1976. 
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PHOTOPERIODTC CONTROL OF FLOWERING 
IN GROUNDNUT {ARACHIS HYPOGEA L.) 
Groundnut varieties have a high tolerance to photo- 
periodic changes since they can be grown throughout 
the year in this country where temperature conditions 
remain favourable. The crop requires higher air and 
soil temperatures for better vegetative and reproductive 
growth^. Precise studies regarding photoperfodfc 
sensitivity for this crop are not made so far, although 
it has been reported that flowering of this crop is not 
influenced by photo per ied-"^ Some reports suggest 
that in groundnut flower initials already exist within 
the seeds even before germination and hence it dees 
not require phoioinduction*\ It is also shown that 
the plant is sensitive only during the first six days after 
germination*^. Hence, there is a need to examine the 
photosensitivity of groundnut more precisely. 

The groundnut seeds of eight varieties, commonly 
grown in this country, v/z., TMV-1, TMV-2, TMV-IO, 
J-11, Pol-1, C-148, M-145 and M~13 were sown in 
small plots and exposed to 6, 8, 10, 14 and 24 hrs of 
photoperiods from the 10th day of germination. For 
short day treatments (6 to 10 hrs light) plants were 
covered with black cloth on a special structure. For 
continuous light treatment (24 hrs light) 100 watt 
incandescent lamps wereiised during the night. Normal 
day plants (14 hrs light) were grown under natural light 
conditions. The appearance of first flower and 50% 
flowering were noted. 

Changes in day length caused considerable effect 
on the flowering in most of the varieties. An increase 
in day length from 6 to 10 hrs hastened the flowering 
(5 to 7 days) in TMV-1, TMV-2, TMV-10, J~11 
and M-13. Day length beyond 10 hrs delayed the 
flowering significantly. Two varieties Pol-1 and 
C-148 were found to be relatively less sensitive to 
the changes in photoperied. 

These results suggest that all the eight varieties 
flowered under a wide range of photoperiod (6 to 
24 hrs) but flowering time was influenced by the changes 
in the length of photoperiod. Ten hours of light with 
14 hours of associated darkness was optimum for 
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hastening the flowering time. Shorter or longer photo¬ 
period tended to delay the flowering. These experi¬ 
ments clearly show that groundnut varieties are photo¬ 
sensitive; hence earlier suggestions that the plant could 
be classed as day neutral-"^ is not substantiated. It 
is interesting to note that photoperiods shorter or 
longer than 10 hrs delayed the flowering in most of 
the groundnut varieties used in this experiment. 
Division of Plant Physiology, U. K. Sbngupta. 
Indian Agricultural Research Q. S. SiRom. 

Institute, T. C. Pokhriyal. 

New Delhi, M. S. Kaim. 

November 29, 1976. 
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SPONTANEOUS CEREBRAL NOSEMIASIS IN A 
LABORATORY MOUSE 

Encepkalitozoon cimicidi, the cause of spontaneous 
paralysis in rabbits, has been found to affect a large 
number of laboratory and domesticated animals (rat, 
mouse, rabbit, guinea pig, hamaster, ferret, cat, dog, 
ox and goat), avian species (pigeon, parrot and sparrow) 
and man (Perrin^ Lainson et air, Jirovec^, PetrP, 
and Pattison etal.^). Ihe organism was renamed 
as Nosetna cunicidi by Lainson et al.^“ 1964. Ray 
and Raghavachari® and Kiianna and lyer*^ described 
this parasite from the kidneys of rabbit and gcat ics- 
pectively from this country. The purpose of this note 
is to place on record the occurrence of Nosema cimicu/i 
in the brain of a white mouse for the first time from 
this country. 

On histopathological examination of formalin fixed 
tissues collected from a mouse which had died ofbotryc- 
mycosis affecting various interval organs, the cerebral 
white matter showed focal scattered areas of necrosis, 
infiltrated by glial cells with hyperaemic changes in the 
neighbouring vascular channels. Gram stained sec¬ 
tions revealed small, rounded pseudocysts containing 
numerous small Gram-positive cigar-shaped parasites' 
with rounded ends approximately 0*1-1 x l*5-2*5^ 
in size (Fig. 1). -The parasites had a clearly defined 
nucleus with a dark staining central band and rounded 
pale area at the poles. They stained weakly with 
Giemsa but intensely by Goodpasture-Perrin technique. 
On the basis of morphology and staining affinity, the 
parasite was identified as Nosema cimicidi which was 
.also confirmed by Dr. P. C. C. Garnham, F.R.S., 


London School of Tropical Hygiene and Medicim 
U.K., during his recent visit to this Institute. 



Fiti. 1. Brain showing parasitic-cyst of Nosenia 
curticiili. Gram, x 1,000. 


The parasites Nosema and Toxoplasma are very 
similar and differentiation between them is based on 
immunological and morphological characteristics 
(Soulsby®). Morphologically Toxoplasma is larger 
in size, crescent-shaped and is Gram-negative. Cyto¬ 
plasm is gianLilated with Giemsa stain and the organism 
stains well with haematoxylin and eosin. 


Division of Pathology, 
Indian Veierinary Research 
Institute, 

Izatnagar 243 122, U.P., 
May 3, 1976. 


R. Somvanshi. 
P. K. R. Iyer. 

S. C. Gupta. 

C. F. Matanhy. 
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WHITE: A NEW COLOUR LOCUS IN 
KERRIA LACCA (KERR) 

Introduction 

The white lac insect wa'» first picked up in a pro¬ 
geny from a cross of two distinct races of the common 
Indian lac insect, Kerria lacca (Kerr)^. The discovery 
was considered significant because of the industrial 
demand for a colour-free lac resin. Later, however. 
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it was recorded occuiring in low frequencies in certain 
natural populations of K. lacca, which had suggested 
that this could be a recessive mutant with a selective 
disadvantage in its natural environment-. This 
communication reports the rcsulis of crosses of the' 
white with the other colour forms of these insects, 

Meteriiils and Methods 

The insects used in crosses with the white variant 
originated from the laboratory maintained homo¬ 
zygous slocks of (i) the wild-type crimson which pro¬ 
duces a yellow resin, and (ii) the yellow mutant, in 
which the insect colour is changed to yellow, but the 
j-esin colour remains unalfecled. The white produces 
no colour either in the insect or in its resin. The test 
insects were maintained on potted plants of bhalia 
^Moi^huuia macrophylla) covered by a fine muslin 
cloth cage to control contamination and to prevent 
losses due to parasitic and predatory activity. The 
progeny was scored at the time of sexual maturity 
since the lac larvae, on hatching, invariably retain 
the colour of their mother and the change in colour 
produced by their own genotype becomes apparent 
only after they have grown for some time on the host 
plant, usually in the second insta^^ Five or more 
progenies were scored from each class of mating. 

Results 

Reciprocal matings of the white and wild-type stocks 
of K. lacca produced only wild-type progeny, con¬ 
firming dominance of the wild-type over white. The 
F, females were mated to the white males. Table 1 
shows the testcross distribution in crosses of these 
colour formsi The parental colour forms reappeared 
in a proportion which did not deviate significantly 
from parity. The colour-free slate of the white lac 
insect thus behaves as a simple recessive. A gene 
symbol u’ is proposed for the new mutant gene which 
blocks the production of colour in both the insect 
and its resin. 

Table 1 

The testcross distribution of white and wild-type in crosses 
of the two colour forms in K, lacca 


White Wild-type Total 


Observed 1074 1146 2220 

Expected* 1110 1110 2220 

^ * Expected if the white was a simple recessive condi¬ 
tion. 

/■^-2-34. P>0-1. 

Crosses of the white and yellow mutants produced 
wild-type progeny, confirming that the gene for white 
is non-allelic to that for the yellow. The white is thus 
the second colour locus in K. lacca which is shown 


to be subject to allelic segregation causing variation 
in the colour of the insect and its resin. 

During the course of these experiments, the white 
was found to have a much reduced fecundity and sur# 
vival. This explains the low frequency occurrence 
of white in natural populations of these insects recorded 
earlier- and reduces its utility as an insect of commerce. 
Discussion, 

Chemical investigation of the lac insect pigments 
has shown that these -are anthraquinone derivatives 
•and are of two distinct typeS. The one found in the 
insect is water-soluble and is termed as laccaic acid. 
The other present in the lac resin is water-insoluble, 
but spiriti-soluble and is referred to as erythrolaccin^ 
More recently each of these pigments is shown to be 
associated with a number of closely related compounds 
and, based on chemical evidence, a tentative biosyn¬ 
thetic scheme has been suggested, in which the laccaic 
acids and erythrolaccins are regarded as the end pro¬ 
ducts and their biochemical origin is traced to a common 
precursor what has been termed as laccaic acid D^^ 
The evidence presented here shows that a single gene 
mutation has blocked the biosynthesisof both the lac¬ 
caic acids and erythrolaccins in the white variant. This 
confirms their common biochemical origin suggeste i 
earlier on chemical evidence. The yellow gene changcv:. 
the insect colour, but leaves the resin colour unaffected,, 
suggesting that it probably affects the independent 
pathway of the laccaic acids. Similarly, mutations 
can also affect the resin colour exclusively, and such 
mutations, by virtue of allowing the insect to retain 
its body colour, might be expected to do away with 
the biological weaknesses of the white mutant to help 
produce the much needed wiiite lac. A knowledge of 
other colour mutations and their biochemical effects 
on the lac pigments will now be awaited with great 
interest for the solution of the all important colour 
problems in lac. 

Authors are thankful to Dr. T. P. S. Teotia, 
Director, for encouragement. 

Indian Lac Research Institute, N. S. Chauhan. 
Namkum, Ranchi, Bihar, Y. D. Mishra. 

November 22, 1976. 
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ALBINISM IN XANTHOMONAS SESAMI 
Xanthomonas sesami Sabet and Dowsoii, the incitanl 
of bacteriosis in sesame {Sesamum orientate L.), 
a typical yellow-pigment phytopathogenic bacterium* 
The pigmentation has been observed to be a constan*^ 
character of all the cultures maintained by the writer. 

During a routine subcultiiring operation, a white 
but Xanthomona^-Mk.^ colony was detected to be growing 
among the yellow-pigmented ones in two culture tubes. 
These colonies were carefully transferred to sterilized 
water columns and streaked on NA medium in petri- 
dishes. The pigmented colonies of the tubes were 
also processed similarly to ser\e as checks. All the 
colonies developed in the first case were non-pigmented 
but with typical colony characteristics of the xantho- 
monads. The check petridishes did not reveal any 
change of pigmentation in the colonies. The consis¬ 
tency of colony colour was further confirmed by grow¬ 
ing them on various media (NA, PDA, PSA* and 
potato wedges) and at different temperatures (15"’, 
20°, 25°, 30°, 35° C). The colour pattern of the colonies 
of non-pigmented and pigmented forms did not show 
any deviation. 

On young and healthy host plants, both the forms 
produced typical symptoms of the disease on inocula¬ 
tion. The white and the yellow forms were compared 
for their morphological, cultural and biochemical 
characteristics and bacteriophage susceptibility. A 
close similarity of characters was evident between the 
chromogenic and achromogenic forms of the cultures. 
It was, thus, suggestive that the non-pigmented forms 
had arisen from the yellow-pigmented cultures by 
mutation. The achromogenic (albino) forms were, 
therefore, identified as ‘ albino ’ strains of X sesami. 

In 1969, the Wi*i ier^ recorded the development of 
an ‘albino’ form in X. iippalii Patel. The present 
investigation provides two more evidences for the 
development of ‘albino’ mutants in xanthomonads. 

In an earlier article^, the writer had suggested that 
only those phytopathogenic non-pigmented bacterial 
forms should be accepted as ‘ albino ’ xanthomonads 
whose original pigmented Xanthomonas species are 
traceable in nature and such forms should be specified 
as achromagenic (albino) strains of the existing chromo¬ 
genic Xanthomonas spp. It would not be, therefore, 
inappropriate to mention that the recent efforts to 
group the colourless, XantkomonasA\k^ bacteria, which 
oecur only in achromogenic forms in nature, such as 
X. padalii\ under the genus Xanthomonas, need fur¬ 
ther careful taxonomic assessment so that re-occurrence 
of the dilemma created by the grouping of 7 non-pig¬ 
mented phytopathogenic bacterial forms as species 
of the genus Xanthomonas'^, could be avoided. 

The genus Xanthomonas was created by Dowscn^ 
in 1939 in order to separate pigmented and non-pig¬ 
mented polar flagellated phytopathogenic bacteria, 


grouped togeiher as species of Pseudomonas by Lehman 
and Neumanns The main distinguishing criterion of 
the genus Xanthomonas was the production of a typical 
yellow coloured growth by the bacterial mass on nutrient 
glucose agar and sterilised potato slants. The criterion 
still acts as the most conspicuous phenotypic feature 
of the genus Xanthomonas. The attempt to identify 
such non-pigmented bacterial forms as species of 
Xanthomonas, for which the evidences of origin from 
pigmented xanthomonads are not yet available; there¬ 
fore, cannot be justified as natural and practicable. 
It would be less confusing if these organisms are accom¬ 
modated as species of Pseudomonas, a genus which 
is undoubtedly more heterogeneous than Xanthomonas 
and which seems to be composed of forms that have 
no apparent phylogenetic relationship. The approach 
would prove more rational, logical and systematic 
and also helps to maintain the remarkable uniformity 
of the genus Xanthomonas undisturbed. 

The author is grateful to Dr. V. V, Chenulu, Head 
of the Division of Mycology and Plant Pathology, for 
providing facilities. 

Division of Mycology and J. C. Durgapal. 

Plant Pathology, 

Indian Agricultural Research Institute, 

New Delhi, November 18, 1976. 

* Composition of peptone sucrose agar (PSA) 
medium; peptone 5 g, sucrose 20 g, Na 2 HP 04 2g, 
FeSO 4 0*5g, Ca (N 03)2 0-5 g; and 1000ml water. 
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IN SITU GERMINATION OF POLLEN GRAINS 
IN PINUS ROXBURGHII SAR; 

Konari .studied the morphology and embryology 
of Pinus roxburghii and gave its comparative 
account with Pinus wallichiana. According to him 
the pollen grains are shed at the four-celled stage 
and the,, germinate forthwith after pollination 
during March and April. However, the Fig. 14 
given by him representing the oldest pollen grain 
displays the three-celled condition and it is the 
wall of the pollen grain that was labelled as the 
tube nucleus. It does not show the tube nucleus, 
although the disintegrated first prothallial cell, 
healthy prothallial cell and the antheridial cell are 
shown. 

In our material collected during January 1971 
from the Government Botanic Garden, Ooty, we 
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observed the germinatioa of pollen grains In situ 
(Figs. 1, 2). The object of this note is to bring 



Fros. 1-2. Pinust roxhur^hil Fig. 1. L.s. part 
of the male cone showing the microsporangia and 
the pollen grains, X 70. Fig. 2. geminating 
pollen grains in the microsporangiiim, X 300. 

to light that such an. interesting feature could be 
observed in -25-.30% of the pollen grains in the 
microsporangia. At this stage some of the pollen 
grains showed two prothallial cells already disinte¬ 
grated and absorbed and the generative and the 
tube cells in healthy condition, while in others the 
antheridial cell alone could be made out (Fig. 2). 

The authors arc thankful to Dr. (Mrs.) N, 
I.akshmi for taking the microphotographs. 

Botany Department, B. S. M. Dutt. 

A.N.R. College, 

Gudivada, Andhra Pradesh, 
and 

Botany Department, P- S. PRAK^s^ Kko. 

Nagarjuna University, 

Nagarjimanagar 522 510, 

Andhra Pradesh, 

December 22, 1976. 

1. Konar, R. N., Phylomorpholo^y, I960; 10, 305, 


SOME NATURAL ENEMIES OF SAISSETIA 
COFFEAE ON COFFEE IN INDIA 

Among Coccids attacking coffee in India, the brown 
bug‘ Saissetia coffeae (Walker) (Hemoptera, Coccidae), 
is reckoned as a minor pest. But occasionally severe 
attacks occur, resulting in considerable less of crop. 

Very little information is available on natural ene¬ 
mies of this pest in India. Coleman and Kannan 
(1918) mention about a number of hymencptercus 
parasites and a predatory maggot as natural enemies 
of S. coffeae, but do not give the identity of these. 
The only identified insect which they have recorded 
is Eublemma sp. (Lep., Noctuidae) which feeds on 
eggs of S. coffeae. 

During surveys made in 1975 and 1976, the author 
recorded for the first time the fclllowing natural enemies 
on S. coffeae attacking coffee in India: 

PARASITES 

Hymenoptera: Aphelinidae. 

1. Coccophagiis cowperi Girault, recorded at Central 
Coffee Research Insitute in February-March 
1975 and on Pulney Hills, Tamil Naidu, in June 
1975. 

2. C. anthracinus Compere, recoraed ?.t Central 
Coffee Research Institute in February-March 
1975. 

Encyrtidae 

3. Encyrtus lecanionini (Mayr) recorded at Central 
Coffee Research Institute in February 1975 and 
on Pulney Hills in June 1975. 

Parasites 1 to 3 were internal and solitary. 

PREDATORS 

Diptera: Cecidomyiidae 

4. Dicrodiplosis fv.ha (Felt), recorded from Kachige 
Estate, Chikmagalur District, Karnataka, in 
April 1976. K. M. Harris (personal communi¬ 
cation) writes: “Until now this species has 
been known from only three adult specimers. 
It was described from Peradeniya, Sri Lanka 
where it was found on Saissetia nigra in 1974. 
The only subsequent record is -rom Saissetia 
sp. on clove in Tanzania in 1950. The larvae 
are probably predators on eggs and on adult 
and immature Saissetia.'' 

5. Megommata sp., recorded on Pulney Hills in 
June 1975, feeding on eggs. 

Neuroptera: Chrysepidae 

6. Chrysopa sp. This unknown species was re¬ 
corded on Pulney Hills in June 1975 feeding on 
nymphs. 
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Coleoptera: Coccinellidac 

7. Cryptolaemiis montronzieri Mulsaat feeding on 
nymphs and eggs on Pulney Hills in August 
1975. The predator was extremely scarce, but 
it may be mentioned that C. montronzieri was 
first introduced into Pulney Hills in India from 
Australia in 1898 (Puttarudriah etal., 1952; 
Mayne, 1953). Although the predator was 
subsequently recovered from several other loca¬ 
lities, until now, there was no other record of 
it from Pulney Hills. 


The author expresses his thanks to the Director, 
Commonwealth Institute of Entomology, London, 
for determining the parasite and predator species 
1 to 6. 

Head of the Division of M. J. ChackOj 

Entomology/Nematclogy, 

Central Coffee Research Institute, 

Coffee Research Station P.O., 

Chikmagalur District, 

Karnataka, February 17, 1977. 
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VEGETATIVE PROPAGATION OF SANDAL, 
SANTALUM ALBUM L. 

Vegetative propagation is an important method of 
propagating tree species, particularly when the 
original characteristics of the parent tree are 
required to be retained. There are several methods 
of vegetative propagation^—through leaves, through 
stem cuttings, through root cuttings, through air- 
layerings, etc., and some of these methods have 
been tried with sandal during the course of the 
past few years with var>‘ing degrees of success ana 
the results are now presented in the present note. 

Air-layering experiments were carried out in 
different seasons, but only those which were con¬ 
ducted during March-April proved successful. For 
these experiments branches with approximately 
2 cm in diameter were chosen. From them the 
bark was carefully removed all around so that the 
ring was about 1 cm in width. The rings were dusted 
with 0 • 5 g of serodix B and covered with fine 
sphagnum moss. Watering of the "'wounds” was 
regularly done at periodic intervals, except during 


March-April when there were frequent showers in 
Bangalore. After 35-45 days callus formation was 
observed in 95% of the treated wounds and in 
15-20% of the cases small roots emerged our. 
When the roots developed further to about 8 cm, 
the branchlets were separated from the main tree, 
cutting them at about 15 cm towards the bole from | 
the air-layer. Each rooted branch, thus separated, j 
was provided with a host plant and planted in a j 
prepared fit or pot. About 50% of the rooted 1 
branch cuttings survived. 

Sandal produces a large number of root suckers, 
which suggests that it can be propagated vegetatively 
through root cuttings. For^ initiation of suckers, 
a trench of about 30 cm wide and 30 cm deep 
was dug around a mature tree at about 1*5 metre, 
from the trunk. In about 30-40 days the radiating 
roots, cut across during trenching, put forth shoot 
primordia from the cut ends, more profusely on 
the cut portion away from the tree. At this stage 
incisions were made on the root at about 5 cm 
from the shoot primordias, peeling off a small 
portion of the bark all around. To the debarked 
portion, a siolution of indole acetic acid (lAA, 
100 ppm) was applied and covered with fine com¬ 
post, after planting a host plant very near the 
incision. In about 6 to 8 months, the root system 
developed very vigorously with roots protrudiug 
from the incised portion and haitstorising on the 
host plant. At this stage the new plantlet 
severed from the rest of the original root, dug oiil 
carefully along with the host plant and planted in 
a pot. The survival rate was 50 to 60%. It mny 
be incidentally mentioned that indole butyric acid 
was not very effective in inducing the root forma¬ 
tion in the above experiments. 

Alternatively, in the above experiments, soon 
after the appearance of the shoot primordia the 
shooted root was cut off, away from the shoot 
initials, at a distance of 5 to 10 cm. The cutting.^ 
thus obtained were treated with root-promoting 
hormones, by immersion in a 50 ppm solution for 
a period of 2 hours.. After the treatment the 
cuttings were planted in pots along with suitable 
host plants. During the course of 5 to 6 months, 
both the shoot and the root systems developed very 
well, the roots having already established haustorial 
connections with the roots of the host plant. Of 
all the hormones tried in these experiments, lA.A. 
and NAA were found to be the best for the root 
initiation and development. Further, it was found 
that a mixture of these two hormones taken in 
equal quantity was found to be more effective 
(50 to 60% success) than either of the hormones 
used alone (40% success). Propagation through 
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iilem cuttings did not succeed at all,, whichever 
hormone was used and in whatever concentration. 
Sri Sathya Sai Arts and P. S. 

Science College, 

Whitefield, Bangalore, 
and 

Forest Research Laboratory, R. A. Srimathi. 
Bangalore, 

December 14, 1976. 


• Formerly Head of the Forest Research 
Laboratory, Bangalore. 

1. Mahalstade, J. P. and Haler, E. S., Platii 
Propagation, John Wiley and Sons, New 
York, 1959. 


INHERITANCE OF PIGMENTATION OF 
COWPEA 

Imheritakce studies in cowpea were first reported 
by Spillman^ in 1911 who investigated the hilum colour. 
Saunders-"^ investigated on genetics of seed coat, 
flower, plant and pod colours, mutations and linkages 


were recorded on individual F? plants for pigmen¬ 
tation. Chi-square analysis was done to study the 
mode of inheritance. Russian Giant is completely 
devoid of pigmentation on any part of the plant as a 
esult the plant was light green in colour, while Chinese 
Red is characterised by the presence of purple pig¬ 
mentation on different parts, r/z., nodal region of 
the main stem where the secondary branches arise, 
base of the tertiary branches, base of the peduncle 
and at the base of the stalk of trifoliate leaves. Tl e 
Fjl was resembling Chinese Red indicating purple pig¬ 
mentation as dominant over green. 

The mode of segregation for purple and green pig¬ 
mentations can be seen clearly in Table T, where Fo 
segregated into two phenotypic classes— (i) purple and 
(2) light green. The computed value for chi-square 
was not significant for 15:1 ratio which indicated that 
two independently segregationg non-allelic dupli¬ 
cate dominant genes are operating in the inheritance 
of this trait. Thus genes and P« either singly or in 
combination influence purple pigmentation without 
cumulative effect and absence of these two genes 


Table I 

Inheritance of Pigmentation in Cowpea 


SI. Phenotypic Observed Expected O —E (O--E)“/E D.f. ^(O- E)- P 

No. classes - 

E 


1. Purple 1343-00 1350-90 --7-90 0-0462 1 0-7461 0-30-0-50 

2. Light green 98-00 90-6 +7-94 0-6999 


and Suggested probable linkage of black seed to one 
or more genes for early maturity. The idenlifcaticn 
of such linkages between qualitative and quantitathe 
characters in crop plants definitely assumes new lines 
of research both from practical and theoretical points 
of view. 

Although some preliminary information is available 
on different patterns of pigmentation on vegetative 
parts as reported by various workers'^-’^, the genetics 
of this character are not well understcod. From the 
available literature, it appears that there is no infci- 
mition on the inheritance of scattered purple pigmen¬ 
tation on various plant parts in comparison to non- 
purple pigmentation. 

Two varieties of cowpea, viz., Russian Giant (non- 
pigmented and Chinese Red (pigmented) were crossed 
during 1975 rabi and Fj along with parents were 
studied during 1976 summer season. Seeds of parents^ 
i.e., Chinese Red, Russian Giant and their Fj and Fg 
generation material were grown in the botanical 
garden of Agricultural College, Dharwar, Karnataka 
Satte, during kharif season of 1976. Observations 


results in non-purple pigmentation, Le., green. This 
appears to be the first report on the duplicate nature 
of inheritance of this trait. 

Dept, of Agricultural Botany, R. Venugopal. 

College of Agriculture, J. V. Gold. 

Dharwar 580 005, Karnataka, 

February 14, 1977. 
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NOTE ON INHERITANCE OF SEED COLOUR 
AND PURPLE EYE ON STANDARD PETAL 
IN HORSEGRAM {DOLICHOS BIFLORUS L.) 
Genetic studies in horsegram have been very few. 
Rangaswami Ayyengar etal} and Sen and Bhowal- 
found that purple pigment in different parts of the 
plant and the black colour of the seed are controlled 
by one gene which is dominant over its allele responsible 
for the absence of such pigmentation in different 
parts and brown seeds. The present study deals with 
the inheritance of purple eye in the middle of standard 
petal and seed colour. The mode of inheritance of 
these two characters is reported here for the first time. 


It is suggested that the purple eye cn the stamlaii 
petal can be used as a marker gene. 

Department of Agril. Botany, R. N. Kulkarm. 

University of Agril. Sciences, G. Shivashankau. ^ 
Bangalore-560024, India, D. M. Mahisui. 

January 18, 1977. 
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Table I 


Segregation of Characters in 


Cross 

Characters 

Observed segregation 

Ratio 

X- 

P 



Dominant 

Recessive 




EC 7460 X 

Seed colour 

99 

31 

3:1 

0-09 

0-70-0*80 

Makar i shore 

Purple eye on 




standard petal 

96 

34 

3:1 

0-09 

0-70-0-Si) 



Joint segregation of the two characters 




AB* Ab 

aB ab 






72 27 

24 7 

9:3:3:1 

0-46 

0-90~0-')5 



Dominant 

Recessive 


EC 7460X CO-1 

Seed colour 
Purple eye on 

157 

55 

3:1 

0-11 

0-70-0-.so 


standard petal 

155 

57 

3:1 

0-40 

0-50-0-70 



Joint segregation of the two characters 




AB Ab 

aB ab 






115 42 

40 15 

9:3:3:1 

0-52 

0-90-0-'? 



Dominant 

Recessive 


Pooled F 2 

Seed colour 
Purple eye on 

256 

86 

3:1 

0-004 

0-95 


standard petal 

251 

91 

3:1 

0-47 

0-30-0-50 



Joint segregation of seed colour with purple eve 



AB Ab 

aB ab 






187 69 

64 22 

9:3:3:] 

0-54 

0-''0- O-'.' 


purple eye present; ab, Brown seed purple eye absent. 


, purple eye absent; aB=^ Bjcwn seed. 


The culture EC. 7460, which has black-mottled 
seeds and no purple eye on the standard petal, was 
crossed with two brown seeded cultures viz., ‘ Machari- 
shore ’ and Co. 1; both having a prominent purple 
eye on the standard petal. The Fj plants raised in 
1974-75, showed black-mottled seed and prominent 
purple eye, suggesting that black-mottled colour cf 
the seed and presence of purple eye are dominant 
over brown seed and absence of purple eye cn stnadard 
petal. The Fo generation was grewn in 1975-76 and 
the segregation data clearly indicated that the black- 
mottled colour is governed by a single dominant 
gene and that the presence or absence of purple 
eye is also monogenically controlled and the gene 
symbol is designated as Pe (Table 1). The joint 
segregation of these two characters showed that they 
are independently inherited (Table I). 


PROTECTIVE ACTION OF SOME FUNGICIDES 
AGAINST APPLE ROT CAUSED BY PENICILUVM 
EXPANSUM (LINK) THROM. 

Apple rot is a storage disease. This disease detciii • 
rates the keeping quality of apples within a 
short period after the harvest. Usually apples ci.uK' 
not be stored more than a month tinder ordinate 
storage conditions due to apple rot disease. It is 
believed that this disease may be caused due to a 
number of pathogens, of which PeniciUlum expansnn: 
(Link) Ihrrm. seerrs to be most impoitart.^j'LL^"', 
In a preliminary survey made at this laboratory, it has 
been possible to identify the presence of P. expansuir. 
in most of the rotted apples collected from the local 
markets. Considering the significance of P, expamtJh 
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in reducing the storage life ol' apple, work has been 
undertaken to find out the protective eflect of some 
fungicides against this pathogen. 

P. expansiim was isolated from tlie rotted apples 
collected from the local market. The identification 
of the pathogen was confirmed by comparing the vege¬ 
tative and reproductive characters of the isolates with 
the characters described by Gilman^. The isolates 
after identification, were maintained on potatc- 
dextrose-agar slants at 26° C. 

Fresh scab free apples (Red Delicious) were 
collected from the market and divided into two batches. 
One batch of fruits was pretreated with the fungicides 
before inoculation with the pathogen and the fruits 
of the other batch were first inoculated with the 
pathogen and then treated with the fungicides. Three 
fungicides namely Bavistin [2-(Methoxycarbonioyl)- 
benzimidazole], Allisan [2-6 dichIor-4-nitro aniline] 
and Difolatan cis-N-(l, 1, 2, 2-tetrachloroethylthio)- 
4-cyclohexane-l, 2-dicarbaximida] at three different 
concentrations namely 0*1%, 0*2% and 0‘3% were 
tested. The fruits were dipped in the respective 
fungicidal solutions for 3 minutes. To inoculate the 
fruits wi^h the pathogen, a wound of approximately 
12 mm in diameter was made with a sterile knife. 
Inoculum was obtained from a fresh culture of 
the isolate and ascptically introduced into the 
wound. The wounded portion was then covered 
back with the partially removed skin of the fruit. 
The inoculated fruits were then incubated at 26° C 
and the rotting percentages of the samples were 
determined iipto 15 days. 

When the samples were observed after 7 days of 
incubation, the average rotting per cent of the control 
fruits was found, to be 12*1. In the case of both the 
pre-inoculation and post-inoculation, the average 
rotting percentages with dilTerent treatments were 
found to be significantly lower than those with the 
control. When Bavistin was applied at 0*1%, 0*2% 
and 0*3% as prc-inoculation treatment the respective 
average rotting per cents were 2*1, 5*0 and 2*8 but 
the variations found due to diflerent concentrations 
were not statistically significant. The rotting 
percentages with different concentrations of Allisan 
and Difolatan were slightly higher than that found 
with the different concentrations of Bavistin. The 
rotting per cent with 0*1, 0*2 and 0*3% Allisan 
were 7*1, 6*5 and 7*0 respectively, the differences 
ob^irved, however, were statistically insignificant. 
The rotting per cents with 0-1, 0-2 and 0-3% 
Difolatan, were 6*0, 6*5 and 6*5; the difiTerences 
observed in these cases also were not statistically 
significant. 

In the case of the post-inoculation treatments, the 
rotting per cents with 0*1, 0*2 and 0*3% Bavistin 
were 7*0, 5*0 and 6*6. The variations observed 
with respect to thj diT^rent couceutrations of the 


fungicides, were not satistically significant. The rotting 
per cents with 0*1, 0*2 and 0*3% Allisan were 
8*1, 7*8 and 7*8 and that with 0*1, 0*2 and 0*3% 
Difolataji were 6*3, 7*1 and 7*6. The variaions were 
also statistically insignificant. 

When the samples were observed after 15 days of 
incubation, 100% rotting was found in the 
control. The rotting percentages in the treated 
samples’ however, were significantly Icwcr in the 
treated case and did not exceed 28*3%. In the 
case of the pre-inoculaticn treatments with 0*1, 0*2 
and 0*3% Bavistin, the average rotting per cents 
were 6*6, 7*0 and 3*0; the variations observed were 
not, however, statistically significant. In the case 
of the treatments with 0*1, 0*2 and 0*3% Allisan, 
the respective average percentages of rotting wcic 
25, 20 and 28*3 and that with 0*1, 0*2 and 0*3% 
Difolatan were 20, .12 and 16*6 respectively. The 
variations observed with the dilTerent ccncentraticr s 
of both the fungicides were statistically insignificant. 

In the case of the post-inoculation treatments, the 
average rotting per cents with 0* 1, 0*2 and 0*3% 
Bavistin, were 22*6, 11*6 and 11*6; the rotting 
percent with 0*1% Bavistin was significantly 
higher than that with 0*2 and 0*3% Ba\istin. The 
average rotting per cents with 0*1, 0*2 and 0*3% 
Allisan were 28*3, 26*6 and 28*3 respectively, the 
variations observed in these ircaimcnis, however, 
were not statistically significant. The average rotting 
per cents with 0*1, 0*2 and 0*3 % Difolatan wci c 26*6, 
26*6 and 16*6respectively. The average rotting per cen 
with 0*3% Difolatan, was significantly lower than that 
observed with 0*1 and 0*2% of that fungicides. 

When the rotting per cents of the fruits of prc- 
inoculation treatments were compared with those of 
the fruit of post-inoculation treatments, less rotting 
was found with Bavistin. From this experiment, it is 
apparent that dipping fruits in Bavistin at even 
0* 1 % concentration, may protect the fruits firm the 
rot caused by P.expansinii to a large extent. 

Grateful thanks arc due to Dr. C. Sen, Reader, 
Department of Plant Pathology, Bidhan Chandra 
Krishi Viswa Vidyalaya, for kindly supplying the 
fungicides used in this experiment. 

Dept, of Plant Pathology, G. N. Dar”'. 

Bidhan Chandra Krishi S. MuKMOPAmiYAY. 

Viswa Vidyalaya, Kalyani, 

Nadia, W. Bengal, November 16, 1976. 

* Research Assistant, Fruit Research Station, 
Shalimar (i^shmir). 
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ON THE VARIATIONS IN THE DEGRADATION 

OF CARBOFURAN BY THREE SOIL FUNGI 

G^ia.nular ins5::ticides are applied to soil in larger 
quantities to control insect pests. Unless degraded 
subsequently these insecticides may pose health 
hazards. Microorganisms have been known to play 
a major role in the degradation of pesticides. Although 
considerable amount of work has been done on the 
effect of insecticides on microbial population^~S not 
much information is available on the extent of degra¬ 
dation of insecticides, particularly carbamates by 
different soil microorganisms. The present note 
communicates the degradation of carbofuran (N-Methyl- 
2, 3-dihydro-2, 2-dimethyl-7-benzo furanyl carbamate) 
and formation of its intermediary compounds by three 
different soil fungi. 

Fungal cultures, v/z., Aspergillus niger, Trichoderma 
viride and Helminthosporium sp. isolated from garden 
land soil of Tamil Nadu Agricultural University Experi¬ 
mental Farm, by enrichment culture method were 
multiplied on potato dextrose agar. Discs of uniform 
size of fungal cultures were added to Czapek’s broth 
containing 20 ppm of carbofuran. Residues of 
carbofuran and hydroxy carbofuran, an intermediary 
compound, present in the culture filtrate were esti¬ 
mated at weekly intervals after harvesting the fungal 
mat following the TLC procedure described by 
Metcalf etal.^. 

The rate of degradation of carbofuran by different 
fungi increased with incubation time (Table I), 
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of insecticides by microorganisms have been reported 
earlier with other groups of insecticides, viz., chloii- 
nated hydrocarbons and organophosphates®"^, although 
informations are limited with carbamates. 

The results also revealed that all the organisms ^ 
were capable of forming an intermediary compound, I 
hydroxy carbofuran. The formation of intermediary I 
compounds bears certain amount of significance,since, I 
sometimes, it is more toxic than the parent insecticide^^ I 
An analysis on the percentage of formation of hydroxy i 
carbofuran from the degraded carbofuran by different | 
organisms revealed that Helminthosporium sp., an | 
efficient carbofuran degrading organism converted | 
only 2*1 per cent as compared to 12*0 per cent by ) 
Aspergillus niger in the initial stage.. The rest of ■ 
the degraded products could not be identified as they J 
formed part of unknown spots. Further, the com¬ 
pounds conjugated with glucose or other large mole- ■ 
cules would not have been extracted with solvents 
and presumably, all these would have contributed i 
to the' unaccounted metabolites other than hydroxy 
carbofuran^ The present study thus reveals that 
soil microflora vary in their ability to degrade insecti¬ 
cides and further suggest tha.t greater the rate of degra¬ 
dation lesser the amount of intermediary compounds 
formed. 

The authors record their sincere thanks to 
Dr. G. Rangaswami, Vice-Chancellor, Tamil Nadu 
Agricultural University, Coimbatore, for critically 
going through the manuscript and helpful suggestions. 


Table I 


Degradation of carbofuran by some soil fungi 


(Initial level of insecticide 20 ppm) 


Organism 

Quantity of carbofuran 
detected 
(ppm) 

Quantity of hydroxy 
carbofuran detected 
(ppm) 

7 th day 

I 

14 th day 

II 

21st day 

III 

I 

II 

III 

Aspergillus niger 

15*0 

6*0 

4*5 

0-6 ^ 

0*75 

0*3 





(12-0): 

(5-3) 

(2-0) 

Helminthosporium sp. 

6*0 

4*5 

0*0 

•• 0-3 

0*3 





.. 

(2-1) 

(2-0) 


Trichoderma viride 

9*0 

6*0 

6*0 ; 

0-3 

0-3 

0-3 





{2-7) 

(2-1) 

(2-1) 


Fig ires in ihi piraathisis denote the percentage formation of hydroxy carbofuran from degraded carbofuran. 


Among the fungi tested, Helminthosporium sp. showed 
greater ability to degrade carbofuran than T. viride 
and A, niger. Helminthosporium degraded 70 and 
77* 5 per cent of carbofuran during the first and second 
week, respectively, and there was no carbofuran 
residue at all during the third week indicating the 
complete degradation. Such a complete degradation 
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INCREASE IN AMMONIA IN THE ROOT 
EXUDA'n-: OF ZINC DEFICIENT TOMATO 
SEEDLINGS 

Zinc has been established to be one of the essential 
niilrients for plants*•“. ' It is involved in the action 
of pyridine micdcolide dependent dehydrogenase'^, 
mclaholisni of tryplophan-t and lAA'"*, peptidases^- 
and protein biosynthcsiS'>’t<>. Under the zinc deficient 
conditiuiv., frje antino acids and amides—in 
pariicular the glutamine, asparagine, glutamic acid 
and aspartic aeid-™have been found to accumulate 
in tissue^L As these metabolites are the first 
protlucts of ammonia fixation, their accumulation 
may lead to a check on the further assimilation of 
ammonia, d'his may, therefore, result in the 
possibility of ammonia accumulating in the tissue, 
which may at higher concentration become toxic to 
the tissue ilself. Alternatively the accumulated 
uniinonia coidd be released through roots of the 
plant in the medium. In the nitrogen fixing 
organism^- ammonia has been reported to be 
released in the medium. Thus the present 

preliminary study was carried out tO' see the fate 
of ammonia formed in a zinc, deficient tomato 
seedling. 

Fifteen da'/s old seedlings of tomato having 
similar physical appearances were taken for this 
study. 1'he conlrol seedlings were transferred to 
a modified nutrient medium of HewitF^ in which, 
ammonium molybdate was replaced by sodium 
molybdate. Another batch of seedlings was trans¬ 
ferred to modified' nutrient medium, in which zinc 
sulfate was committed to induce^ zinc deficiency in 
the plants. The medium was devoid of ammonium 
s^lts for facilitating the e.stirnation of animonia in 


the exudate. The nutrient medium was further 
treated by the procedure described by Nichols^^ to 
minimise the zinc present as contaminants. The 
nutrient medium was replaced and aerated each 
day. In each replicate three seedlings in 50 ml of 
the medium were grown for ten days. The volume 
was maintained by the- addition of fresh medium 
throughout the period of experiment. When the 
plants growing in zincless medium started showiug 
signs of zinc deficiency, ammonia was measured in 
the medium by Nessler's reagent^s at intervals of 
eight hours. 

The results as summarised in Fig. 1 show that 
the ammonia concentration increases in nutrient 



Fig. 1 


medium deficient in zinc at a faster rate as com¬ 
pared to the normal medium (it is nil or in traces). 
As the nutrient medium did not contain ammonium 
^alts, the data indicate that the zinc-deficient plants 
have released ammonia into the medium through 
the roots. Furthermore, as the nitrogen source in 
the medium was nitrate and in zinc deficiency 
■products of ammonia assimilation, i.e., glutamic 
acid, glutamine, etc., are accumulatedn it appears 
that the nitrate reduction to ammonia has taken 
place, but further conversions have been blocked. 

Biochemistry Section, G. L. Path.\k. 

Rajasthan College of U. V. Singh. 

Agriculture, ' M. M. Simlot. 

University of Udaipur, 

Udaipur, November 29, 1976. 
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A NOTE ON THE EMBRYOLOGY OF 
MAR/ANTHUS BiGiWONACEUS F. MUELL, 

The members of Pittosporaceae have not received 
much, attention from the point of embryology. 
Davis^ (.1966) reviewed the earlier work in the 
family. Subsequently, Sheela and Narayanat^ (1966) 
and Narayana and Sundari" (1976) studied a few 
taxa. The present paper deals with the embryology 
of Marianthiis hittnonaceus, F. Miiell., highlighting 
certain abnormalities hitherto unrecorded in the 
family. 

The male archesporiuini is plate-like and 3-4 
cells wide. The anther shows an epidermis, 
hypodermis w'hich. develops characteristic thicken¬ 
ings, two middle layers, which become crushed 
during development and a tapetuni which is of the 
secretory type. The cells are uninucleate to start 
with (Fig. 2). By the time the pollen mother 
cells begin to undergo meiosis, the tapetal cells 
enlarge and their nuclei begin to divide resulting 
in a multinitcleate condition. The cytoplasm 
becomes vacuolated. The nuclear divisions are 
followed by their fusion resulting in syntapetal 
nuclei. These syntapetal polyploid nuclei show 
varying number of nucleoli (Figs. 3-9). 

As a result of meiosis four microspores are formed 
iri the pollen mother cell. Cytokinesis takes 
place by furrowing and pollen tetrads show tetra¬ 
hedral arrangement. The pollen grains arc 


Vs 


3-colporate and are 3-celled at the sheddin- 
(Figs. 10-13). 



Figs. 1-20. Marmithus bignotiaoeiis. ! 

Linear megaspore tetrad. Figs. 2-9. Tajx'i 
showing nqelear divisions and fusions. Fig . 
Uninucleate pollen grains ; note black 
bodies in Fig. 11. Fig. 12. Two-celled polK*- 
Fig. 13. Three-celled pollen grain. Figs. 
Double pollen grains. Figs. 16-18. Polka 
showing 4 and 6 nucleate condition. Fig . 
Germinating pollen grains. 

In several anthers abnormal pollen grau 
noticed. The microspore nucleus divides i 
in the formation of two equal cells which 
within the common spore wall. Each cell 
double pollen grain behaves like a norma 
grain and divides forming a lenticular gt 
cell on the common wall separating the t - 
(Fig. 14). The generative cell in due 
becomes liberated into the vegetative 
(Fig. 15). Such double pollen grains were 
earlier in Cascuta (Fedortschuk-, 1931), .s. 

(Mohrbutter"‘, 1936), Podostemaceae (M 
1913 ; Mukkada^^ 1962) and Cyperaceac 
1962). 

Besides the double pollen prains, ml^ : 
with 2-6 nuclei have also been observed, 
the number of the nuclei in each pollen 
two; they are of the same size, and ca! 
distinguished into the vegetative and general 
Probably they may have been formed as a t 
the division of the microspore nucleus. • 
number of nuclei is 3, 4, and 6, they 
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difference in. size (Figs. 16--18). In such instances 
it was difficult to decide whether the nuclei were 
formed by the division of the vegetative or the genera¬ 
tive nudes. Such multi nude ate pollen grains have 
been reported in Jasmimiin, calophylluni and 

Jasminuni cmgiistiformm (Maheswari DevF, 1975). 

Besides the nuclei, some of the multinuclcate 
pollen grains show deep staining chromatin-like 
bodies within the cytoplasm (Figs. 17 and 18). In. 
some pollen grains a deposition of black granular 
bodies of unknown nature has been noticed 
(Fig. 11). 

In some of the anthers in situ, germination oL' 
pollen grains was observed (Figs. 19, 20). All 

the germinating pollen grains were 3-celled ; of 
these, one was the vegetative nucleus and the other 
two, the sperms. The sperm cells occupied distal 
position while the vegetative nucleus remained 
within the microspore. 

The ovule is tenuinucellate, iinitegmic and 

anatropo'us. The female archesporium is one 
celled. Megaspore tetrads are linear (Fig. 1). 
Embryosac develops according to the Polygonum 
type and shows the usual organisation. 

Our thanks are due to Dr. Hj. Eichler and 

Mr. R. H. Kuchel for the material. Our grateful 
thanks are due to Prof. U. B. S, Swami for his 
kind interest and encouragement. The first author 
expresses her thanks to the U.G.C. for the award 
of a Junior Research Fellowship. 
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INTERNATIONAL CONFERENCE ON MET.\L SCIENCES—THE EMERGING FRONTIERS, VARANASI 


The Metal Sciences Division of the Indian 
Institute of Metals and the Department of Metal¬ 
lurgical Engineering of the Banaras Hindu Univer¬ 
sity are jointly organising an International Con¬ 
ference in Varanasi from 23rd to 26lh November 
1977 (Wednesday to Saturday) to highlight recent 
researches in active frontier areas of Metal Science*^. 
The following topics are expected to be covered at 
this Conference : Solidification, Phase Transforma¬ 
tions, Interfaces, High Resolution Microscopy, 


Amorphous and Magnetic Alloys, Powder Metal¬ 
lurgy, Composites, Thermomechanical Processing, 
High Temperature Deformation, Fatigue, Fracture, 
Corrosion, Metallurgical Thermodynamics, Dilliision, 
Procc.ss Simulation, Process Engineering, Metal 
Sciences for Society. 

Details can be had from Prof. T. R. Anantha- 
raman. Head of the Department of Metallurgical 
Engineering, Institute of Technology, Banaras Hindu 
University, Varanasi 221 005. 
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SHORT SCIENTIFIC NOTES 


Maize Pathotype of Corticium rolfsii in India 

During survey of Kunihar block of Solan District 
Himachal Pradesh, the presence of small, globose, 

brown to dark brown, mustard seed like sclerotia 

on leaf sheath and rind surface near the ground 
level of maize plants was observed. Isolations 
from single sclerotium as well as from small 
sterilised bits of diseased tissue taken on PDA, 
invariably yielded, pure culture of Sclerotium 
{Corticium) roljsii. This fungus hitherto^ unreported 
on maize was found to cause seed rot, seedling 

and sheath blights, rind infection and cob rot 
infection. Ear rotting was by far the most 
destructive part of the disease. The mycelium 
entered the kernel at the base and both embiy'o 

and endosperm were attacked, as a result of which 
starch-grains of the kernels were completely 
destroyed. The average size of the sclerotia on 
host plant ranged from 0*50 to 0-65 mm in diameter, 
while in culture sclerotia attained bigger size and 
ranged between 0*65 to 1*44 mm in dia. 

Overwintering of the fungus occurred as dormant 
mycelium in old plant debris and also as sclerotia 
in soil. Till date, only two cereals, viz.. Wheat 
and Rice were known to harbour this fungus. 

The author acknowledges thanks to the Dean, 
Agricultural Complex of H.P. University, for 
providing necessary facilities for conducting the 
research. He is also thankful to Dr. Mordue, 
Specialist and Dr. Anthony Jonston, Director,. 
CMI, for confirming the identification (IMI 199626). 

Section of Plant Pathology, R. D. Sharma. 

H.P. University, 

Bhuntar, Dist. Kulu (H.P.). 

February 1, 1977. 


First Record of Downy Mildew of Onion 

During the past 4-5 years, severe outbreak of 
downy mildew of onions compelled many culti¬ 
vators to abandon its cultivation in some pockets of 
Kashmir valley. In some areas of severe infection, 
the disease wiped out 60-100% of the crop. 

The prevalence of downy mildew on onion has 
never been reported earlier from any part of India, 
as such, this report forms the first record of the 
disease. 

The disease is at its peak in cool, muggy, and 
rainy weather. Initial symptoms are observed on 
the tops which die back. Primarily, the diseased 


parts attain a peculiar violet linl which change lo 
greenish grey colour with age. Pol.age including 
the stalk-bearing llowers wither aiul bulb heeumes 
moist and spongy. The yield i.s considerably 
reduced. 

The pathogen rcspon.sible for (he disea.se ini'* 
been identified as Feroiiosinmi dcsinictor (Berk.) 
Casp. The sporangiophores, which are a.sepmte, 
are dichotomously branched, bearing elliptical 
sporangia, measuring 20-27 m X 45--0() /c 'I'hey 
are thin walled and sulvhyaiine. Specinv.'n 
deposited with lARI, New I.)elhi, under rd’eienee 
No. HC 10-32346. 

At the experimental station, Shalimar, and in the 
farmers’ fields, it was observed, that, althougli the 
disease could not be entirely kept under check by 
the foliar spraying, yet 3-4 sprayings with 
N- Tetrachloroethyl-lhio-4-eyclohexene-l, 2 dicar- 
boximide (DIFOLATAN ) gave very promising 
results. The above fungicide not only reduced the 
percentage infection of the disease but also increased 
the net yield of the crop. 

The authors arc thankful to Dr. J. N. Kapoor. 
Mycologist, Division of Mycology and Plaid 
Pathology, Indian Agricultural Research In'tilttle, 
New Delhi, for confirming our identification. 

Thanks are also due to the Director of Agricul¬ 
ture, J and K Government, for his keen interest and 
facilities. 

Mycologist, Raj Kumar Mirakhuk. 

Agril. Res. Station, 

Shalimar, (Kashmir), 
and 

Research Assistant, Asiiok Kumar Du ah. 

Mycology and Plant 

Pathology Section, 

Shalimar (Kashmir), 

January 29, 1977. 


New Host for Collet otrichum dcniatUtm ex. b’r.) 

Grove and C. f^loeosparioidvK Pen/. 

Colletotrichum. Cda. is known to cause anthrac- 
nose, die-back, fruit rot, storage rot, leaf spot, 
petiole rot, etc., in plants. During the course of 
a studyh 84 different isolates of Collrto*rirhutn 
were recovered from various hosts. It was found 
that all the isedatos belonged to^ either of the 
two commonly occurring species of Colletotrichum» 
i.e., C. dematium and C. tlloeosporioides. Tho 
followings are new host records for the above two 
species : 
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Colletotriclium dematium (Pers. ex. Fr.) Grove : 
A locosia macrorrhiza, Aralia spinosa, Bignonia 
unguiscati, Calotropis procera, Canna indica, 
Dalbergio sissoo, Dioscorea bulbifera, Ficus rumphii, 
^ Hamelia patens, Holoptelea integrijolia, Ixora 
parviflora, Livistona rolundlfolia, Pongamia glabra, 
Rlioeo discolor, Ricinus communis. 

Colletotriclium gloeosporioides Penz : Aralia 
half our a, A. bipinnatifida, A. cordcda, Aralia 
sp., Bridelia retiisa, Canna sp., Clerodendron inermae; 
Cordyline ferminalis, Dracaena terniflora, Ficus 
bengalensis, Gomphrena globosa, Ixora sp., Jasmimim 
pubescence, Jatroplia curcas, J. podagAca, Manihot 
sp., Oiiigenia dolbergioides, Pithecolobium dulce, 
Plumeria rubra, Samania saman, Sansevieria 
roxbiirghiana, Vitis vinifera. 

Hosts common for both, the' species ; Albizzia 
lebbeck, Canna zebryna, Clionemorpha macrophylla, 
Gerber a lanuginosa, Hippeastrum johnsonii. 

The author is grateful to Dr. G. P. Agarwal, 
Head, Department of Post-graduate Studies and 
Research in Botany, University of Jabalpur, for 
guidance and valuable suggestions. 

Department of Botany, R. C. Rajak. 

Govt. Science College, 

Jabalpur, March 10, 1977. 


1. Rajak, R. C., "Studies on the morphology 
and physiology of some Indian species of 
the genus ColletOK*richiim Cda.,” Ph.D. 
Thesis, Jabalpur University, 1971, p. 222, 


Cane-Rot of Ramie by Rliizoctonia hataticola (Taub.) 

Butl. in India 

The author observed for the first time in Assam 
the cane-rot disease caused by Rliizoctonia baiatkola 
(Taub.) Butl. on ramie (Boehmeria nivea Gaud.) 
which yields the strongest known vegetable fibre of 
commercial importance^. The symptoms of the 
disease appear as necrotic lesions on the leaves 
which rapidly increase and cover the entire leaf- 
blade. The leaves then shrink, roll, adhere to the 
canes and ultimately shed off. Brown, sunken, 
circular or elongated lesions are also common on 
the surface of the cane especially at the basal 
region. They increase in size and several such 
lesions coalesce and girdle the canes. When lesions 
^ form streaks along the length of the cane without 
girdling, the entire cane becomes shrivelled resulting 
in complete drying. Root system becomes weak 
and turns brown. A number of canes may be 
infected in the clump. The disease is prevalent 
during rainy season on mature clumps where the 


fungus exists as a brown mycelium and forms small 
black sclerotia. 

The fungus was isolated in pure culture and its 
pathogenicity tested successfully on 30 days old 
ramie plants (Variety : R 1411). Breaking of canes 
of ramie caused by R. solani has been reported 
from Florida^, but this is the first record of 
R. botaticola on ramie in India. 

The author is grateful to Shri K. L. Ghosh, 
Research Officer, Ramie Research Station, Assam, 
for facilities and encouragement. 

Ramie Research Station, T. P. Mustafee.='^ 

Indian Council of Agril. 

Research, 

Sorbhog, Assam, March 26, 1976. 


Present address : FCL, Maheshmati, Malda, 
West Bengal. 

1. Ghosh, K. and Ghosh, T., Jute Bull., 1971, 

34 (1), 15. 

2. Summers, T. E., Diseases of Abaca Jute, Sisal 

and Ramie, McGraw-Hill Book Co., Inc., 
1960. 


Viral Diseases of Sunflower {Heliamhus annuus L.)— 

New Records from India 

Besides a Mosaic virus disease of sunflower 
reported from Austin, Texas (Amott and Smithy 
1967 /?), no viral disease so far has been reported 
from India. Recently during the survey of sun¬ 
flower fields (1976-77), there were three distinct 
viral diseases, viz.. Yellow ring mosaic, Mosaic 
and Yellow spot on sunflower plants. Jn the first 
two cases the plants gave severe mosaic symptoms 
accompanied with stunting of plant and malforma¬ 
tion of young leaves. In plants with Yellow ring 
mo-aic symptoms, the flowering was either absent 
or the size was found to be greatly reduced. 

Yisilow ring mosaic and Mosaic were readily 
transmitted by sap as well as leaf and cleft graft. 
In sap transmissions, the standard sap extracted 
in phosphate buffer (pH 7*2, 0*02 M) wilh 
Na.S 03 1 %), using catbiorundjum powder 
(600 mesh) as an abrasive, gave best results The 
virus in both the cases gave chloretic local lesions 
on Clienopodiiim amerticolor. The Yellow spot 
virus could be transmitted only by grafting. 

Virus Research Lab., Kamlash C. Gupta. 

Department of Botany, M. N. Gupta.* 

Agra College, 

Agra 282 002, Mr/rr/7 30, 1977. 


* Professor and Head, Department of Botany, 
A era College, Agra. 

1. Arnott, H. J. and Smith, K. M., J. Ultra¬ 
structure Research, 1967 b, 19, 173. 
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REVIEWS AND NOTICES OF BOOKS 


Slow Viruses. By David H. Adams and Thonia:> 

M. Bell. (Addiscn-Wesley Publishing Company, 

Inc., Reading, Massachusetts. 01867), 1976. 

Pp. X -f 214. Price : Hardbound $ 19.50, Paper- 

bound $ 7.50. 

' In this book the authors have critically analysed 
several reports on slow viruses and presented their 
personal views on biochemical, virological and host 
cell-viru/s relationship and disease aspects of slow 
viruses. A slow virus is one which has a long 
incubation period and has both long, latent phase 
and a slow replication rate. The quantity of viru'> 
produced in the infected organ increases progresively 
which is accompanied by a severe, often fatal chronic 
disease. 

A comparison of factors controlling the macro- 
moIecuJar synthesis in slow and fast viruses led 
the authors to suggest that the key to the slov/ 
virus problem lies in the control of DNA replica¬ 
tion. To prove this they discuss in detail the 
properties of Screpie virus as a typical example 
of slow virus. Jn such a situation the host cell- 
provirus complex exerts considerable control over 
subsequent events. It is ’suggested that the 
mechanism by which slow viruses produce slow virus 
diseases is due to lack of an effective immune or 
interferon response by the infected host. The lack 
of immune response seems to be either due to tlie 
inability of virus agent to induce the formation of 
new antigen in infected cells or the small quant’.ty 
virus specific protein produced has not triggered 
liic immune response. 

Another slow virus, causing the subacute scleros¬ 
ing panencephalitis (SSPE), is a rare complication 
of measles virus as it is very different from the one 
causing acute measles. They believe that RNA 
measles virus is altered to a DNA form by the 
process of reverse transcription giving a slow virus. 
It is proposed that the slow viral nature is based 
on the DNA content and the limited ability to 
take over and direct the metabolic activity of its 
host ceils and as a consequence the viral genome 
gets integrated into the host genome. From such 
an integrated form, the transcription of viral 
/7 zRNA and its translation into protein is frequently 
incomplete. They therefore conclude that the DNA 
would be a more suitable core for a slow virtis 
than RNA. 


The authors discuss the incidence of slow virus 
infection and the clinical aspects of human diseases 
caused by slow viruses and present their views on 
wdiy the central nervous system might be 
particularly affected by slow virus diseases. Tin: 
book ends with several useful references and 
sLioject index. This book should interest the 
medical virologists and other research workers in 
virology. 

A. Ajntonv. 


Pest Control in Rice. (PANS Manual No. 3— 
Second Edition, completely revised) (Centre 
for Overseas Pest Research, London), I97.‘, 
Pp. 295. Price : £ 2.25, postage extra. 

Rice is the staple food of millions of people, 
particularly in the tropical countries and the rice 
plant is attacked by a very largie complex ut 
insects, mites and other injurious animals besides 
a wide range of pathogens. Some of these destruc¬ 
tive agencies cause heavy losses in yield. 
Weeds also greatly reduce rice production in many 
parts of the world. The handbook under review 
gives up-to-date information on all aspects of 
crop protection in rice cultivation. The introduc¬ 
tion gives a brief account of the distribution, botany, 
classification and agronomy of rice. The following 
sections cover, respectively, weeds, diseases (including 
physiological disorders), nematodes, molluscs, 
Crustacea, insects and mites, birds and rodent>% 
There is also a section dealing with storage 
problems. Each destructive organism is bricily 
described, its life-history summarised, damage 
symptoms are given and control measures suggested. 
The control measures are mostly either cultural 
or chemical. Pesticide application equipment and 
techniques are succinctly explained in a separate 
section. At the end of each section there is a 
select bibliography for further reading. The manual 
includes 124 text-figures, 8 colour plates and 
23 tables, which add to the practical value of the 
publication. An Appendix gives checklists ot 
diseases, insects, nematodes and pesticides. Com¬ 
mon names of organisms listed and some synonyms 
and misidentifications are also mentioned. There 
is a coinbined subject and species index at the end 
of the manual. 

T. Sankaran. 
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L-ASPARAGINASE ACtlVlTY IN MARINE SEDIMENTS 

N. SELVAKUMAR, D. CHANDRAMQHAN and R. NATARAJAN 
Centre of Advanced Study in Marine Biology, Marine Biological Station of Annamalai University, 

P\arangipettai 608 502, Tamil Nadu, India 


Abstract 

L-asparaginase activity and L-asparaginase producing bacteria were estimated in sediment 
samples collected from tbree different biotopes—-marine, estuarine and the mangroves. In the man¬ 
grove areas, the rhizosphere soils of Rhizophora and Avicennia showed maximum activities. The 
enzyme showed two pH optima, one at 6-2 and the other at 8-7. The Km value was found to 
be optimam and farther increase, inhibited the enzyme activity. Dialysed samples exhibited slightly 
Higher activity and sodium chloride did not show any effect on the activity even at a concentia- 
tion of 10/^. The occurrence of enteric bacteria in these sediments is also reported. Various 
factors governing the asparaginase activity are discussed. 


Introduction 

E ROOME^ .showed that L-asparaginase (L-aspara- 
gine amidohydrolase EC 3*5* 1*1) was responsi¬ 
ble for antitumour activity of guinea-pig serum- 
and further studies showed that this enzyme can 
effectively be employed in the treatment of acute 
leukaemia'"-i. Since then many reported the occurrence 
and activities of this enzyme in various • bacteria'"', 
yeasts^h fungi'^, and atinomycetesS but it was found 
that not all the asparaginases from the different 
.sources did exhibit antitumoiir and anii-leukaemic 


report details the occurrence and. activity of 
asparaginase in marine sediments of Porto Novo. 

Materials and Methods 
The sediment samples were collected from ten 
stations near Parangipettai (Lat. 11° 29' N; 
Long. 79° 49' E) representing different biotopes 
(Table I) with the help of a Peterson grab. 
Samples for enzyme analysis were prepared as 
described earlier^h The salinity of the overlying 
waters was determined with the aid of a salinometer 
and the pH with a Philips pH- meter. 


Table I 

L-asparaginase activities in different sediments 


Section No. and 
Description 


Sediment 

type 


Salinity of 
the over- 
Depth lying 
(M) water (%) 


Tempera¬ 
ture of 

the over- pH 
lying 

water (°C) 


L-aspara- Enteric Bacterial 
ginase population 

activity - 

{pm NHVg) NLF LF 
(X10») (XIO^) 


1 . 

Sea 

Silt 

20*00 

33-19 

2 

Sea 

Silt 

14*00 

32-83 

3.* 

Mouth of Vellar 

Silt 

2*00 

31-57 

4. 

estuary 

Estuary 

Clay 

2*00 

31-28 

5. 

Backwater 

Silt 

1*20 

32-11 

6 . 

Mangrove 

Clay 

0*63 

33-73 

7. 

Mangrove 

Clay 

MO 

33-73 

8. 

Mangrove 

Clay 

1*14 

25-69 

9. 

Rhizosphere soil 
Avicennia offici¬ 
nalis 

Clay 

0*20 

31-03 

10. 

Rhizosphere soil of 
Rhizophore 
mucronata 

Clay 

0*30 

28-55 


N,D.* Not detectable: ** Not estimated 

properties. It is therefore imperative to screen for 
new strains from different ecoltogical niches for 
asparagi.nases having anti-tumour and anti- 
leukaemic properties and with this in mind, 
studies on asparaginase from marine environments 
were initiated in this laboratory. The present 


25*5 

8*0 

0*48 

_** 

— 

26*0 

8*1 

0*16 

- 2 . 

— 

26*5 

7*8 

1*44 

10*09 

1*31 

26*5 

8*0 

0*96 

9*93 

’A9 

26*5 

8*0 

N.D.'^ 

__ 

_ 

27*3 

8*1 

4*80 

16*66 

22*20 

27*0 

8*0 

6*76 

_ 

_ 

30*0 

7*5 

4-32 

18*11 

18-12 

33*0 

7*3 

5*12 

- 


32*5 

7*6 

8-96 




The enzyme assay was carried out as follows. 
To 5g of air dried powdered sediment, • 15 nil. of 
0*1 M Tris-HCl buffer (pH 8*7) containing 
asparagine and 0*5 ml toluene were added before 
the mixture was incubated at 40° C for-24 hours*. 
After incubation, 5 ml of N KCl was added and. 
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the mixture was shaken to release the adsorbed 
ammonia into the solution. The contents were 
filtered through Whatman No. 1 filter paper and 
the ammonia content in the filtrate was estimated 
by the Conway microdiffusion method. The 
filtrate (1 • 5 ml) was placed in the outer well 
and 0*6 ml of 1% boric acid was, placed in the 
central well. To the outer well, 1 • 5 ml of saturated 
was added, the dishes were covered and 
incubated at 40° C for 3 hrs. The ammonia 

absorbed in boric acid was determined by 

Nesslerization and the extinction was measured at 
450 mf^ in a Spectronic-20 colorimeter. Suitable 
controls were maintained throughout the period of 
investigation. 

Total enteric bacteria in sediment samples were 
estimated by plating with MacConkey agar. The 
lactose-fermentors (L.F.) and non-lactose fermenters 
(N.L.F.) were calculated per gram sediment on dry 
weight basis. 

For the enzyme kinetic studies, sample collected 
at Station 8 was employed. 

Results and Discussion 

Asparaginases can be obtained from a variety of 
sources but the enzyme, obtained from E, coli^y 
Erwinia caratavora^^, Serratia maceescens^'^, Myco~ 
bacterium tuberculosis^'^, Azotobacter vinelandii^^ 
Guinea-pig serum^^’i^ and the serum from a variety 
of other members of the super-family Caviodea^^, 
has shown anti-tumour activity. Except for one 
report on the presence of this enzyme in two- 
marine bacteria Aeromotias hydrophilla and 
Aeromonas liquifaciens^ nothing is known about 
the other sources from bacteria, fungi and antino- 
mycetes from marine environment. Asparaginase 
activity could be traced positively in all marine 
estuarine and mangrove sediments in the present 
study. 

After Drobnik’s^* report Mouraretis made an 
extensive study of asparaginase activity in soils. 
However higher activities could be recorded in 
mangrove regions and in the rhizosphere soils of 
Rhizophora mucronata and Avicennia officinalis. In 
gener^ clayey sediments always exhibited higher 
activities than the silty ones. Asparaginase activity 
could be recorded in all samples, except at Station 5, 
irrespective of variations in salinity, temperature 
and pH. 

In order to ascertain the effect of time of incuba¬ 
tion on the enzyme activity, the activity was 
measured at 6 hr. intervals upto 48 hr at 40° C. 
The results indicated that even a 24 hr. incuba¬ 
tion period resulted in as much as 93% of the 
total activity (Fig. 1). 



Fig. I 



Fig. 2 

Asparaginase activity as a function of pH at 40“ C 
is shown in Fig. 2. The buffers used were 
0) 0-1 M Tris-HCl (pH.7-2-8-9); (ii) 0-1 M 
Citrate buffer (pH 4-0-6-2) ; and (ffi) 0-1 M 
Glycme-NaOH (pH 9-6-10-0). The activity curve 
showed two pH maxima, one at 6-2 and the other 
at 8-7. Possibly the marine sediments contain 
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asparaginases from different sources; from extra¬ 
cellular secretions of microbial cells or from intra¬ 
cellular enzymes released after the death of 
the cells, or again the observed peak at pH 6-2 
may be due to the buffer effect. It has been 
Imported earlier that most of the enterobacterial 
asparaginases have pH-optima around 8-5^. The 
sediment samples, in the present study harboured 
members of Enterobacteriaceae (Table I), and 
selected isolates of Escherichia coli produced 
asparaginase at an optimum pH of 8*7. Thus 
asparaginase activity measured at pH 8*7 in marine 
sediments may be due to E. coli, though the 
possibility of similar pH-optima for other micro¬ 
bial asparaginases cannot be ruled out. Asparagi¬ 
nase of Streploinyces griseus has a pH-optimum 
of 8-5S. It is interesting tO' note that the marine 
sediments also harbour members of Streptomyce- 
laceae^^'^^. 

The effect of substrate concentration on the 
activity was studied by incubating the sediment 
samples with varying concentrations of asparagine. 
Maximum activity was reached at a concentration 
of 0*233 M and no inhibition occurred at higher 
concentrations (Fig. 3). Similarly, Mourareri^ and 
Drobnik'i'^ used a substrate concentration of 2*5% 
and 3% respectively to study the asparaginase in 
soils. The Km valuie was calculated by means of 
Lineweaver-Burk plot (Fig. 4) and it was found 
to be 2*17 X 10“*'^ M. Similar Km values for 
asparaginases have already been reported for 
certain bacteria (Table IT) and this indicates that 
marine sediments may also harbour similar 
asparaginase producers. 

Table IT 


vah/es of dijferent L-asparaginases 


Source 

K„, (M) 

Guinea-pig serum^^ 

7-2 X 10-= 

Escherichia colr^ 

1-25 X 10-= 

Erwinia aroideae^’^ 

3 X 10-= 

Bacillus coagulaus^^ 

4-7 X 10-= 

Fiisarium tricincturrr^ 

5-2 X 10-= 

Proteus vulgaris^^ 

2-6 X 10-= 

Vibbrio succinogenes (anaerobic) 

1-7 X 10-= 

Candida iitilis^ 

M X 10-= 

Hansenula jadini^ 

1-3 X 10-= 

Rhodotorula rubra^ 

5-5 X 10-= 

Marine sediment (present study) 

2-17X 10-= 


The effect of temperature on the stability of the 
enzyme is given in Fig. 5. Sediment samples 
plus buffer were incubated at 10, 20, 30, 40‘; 50, 
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60, 70, 80, 90® C for one hour. After incubation 
the substrate solution was added to each sample 
and the incubation continued at 40° C for 24 hrs. 
The enzyme remaine-d unaifected upto 40° C but 
further increase in temperature resulted in loss of 
activity. Maximum activity could be recorded at 
40° C. At 70° C almost 97% of the activity was 
lost and at 90° C, total loss of activity was 
recorded. Rotini-i while examining urease activity 
at higher temperatures (58° C), registered a high- 
activity and suggested the contribution of urease, by 
lysis of micro-organisms. He observed that the 
increase in activity was more at this temperature in 
the presence of toluene. When the heat' stability 
of the enzyme was studied it was found to retain 
its ^ total activity only up to 40° C and at 70° C 
nearly 97% of the total activity was lost Galstyan^-, 
while examining the effect of temperature on the 
inactivation of soil enzymes, reported that the 
inactivation of enzyme in soil occurs at 10° C 
higher than that in solutionis. This indicated that 
when the heat stability of the enzyme was studied, 
the elfect of temperature would be only on the 
free enzymes of the sediment and since the 
sediments were exposed to different temperatures 
for only one hour, there is not much contribution 
by lysis of the microbial cells. Drobnik^t and 
Mouraret^s also employed higher temperatures 
(42° C and 49° C respectively) for estimating 
asparaginase activity in soils. 



0.2 0.3 

BUFFER MOLARITY 


Fig. 6 

The effect of buffer molarity on enzyme activity 
was also studied (Fig. 6). Tris-HCl buifer 
(pH 8-7) was employed at various concentrations 
to study its influence on enz>Tne activity. Maximum 
activity could be observed at 0-1 M and any further 
increase in molarity inhibited the enzyme activity. 

Efliect of sodium chloride on asparaginase 
activity is shown in Fig. 7. The sediment 
s^ples were dialysed against distilled water at 
4° C for 24 hrs and the samples were air dried 
at room temperature (28 ± 2° C) in the laboratory. 
The. dried samples were again powdered and used 
for the enzyme assay. To the enzyme substrate 
nuxture sodium chloride was added at varying con¬ 


centrations upto 10%. The results indicate that. 
NaCl even at a concentration of 10% did not 
have any effect on enzymes activity. This suggests 
that the asparaginase activity is not affectcil by 
changes in salinity under natural conditions. 
Dialysed samples always showed slightly higher 
activity than the undialysed one.s. This may uo 
due to the removal of some inhibitory factois 
along with sodium chloride during dialysis. It may 
be mentioned here that phosphates and nitrates, 
at higher concentrations, are known to inhibit sod 

asparaginases ts. 



Fig. 7 


Previous reports on phosphatase-**, arylsulfatuse** 
and nuclease-''* activities in marine sediment.s 
indicate the possible role of free enzymes in 
regeneration of nuitrients in marmc environment. 
Asparaginase may also have a similar role, 
at least to a limited extent, by releasing ammonium 
for nitrification. In addition, the partial piirilica- 
tion and the antitumour property of the enzyme 
from one culture (MEB—130) has been completed 
and the results will be published elsewhere. 
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PREPARATION AND NMR STUDIES OF BENZO (h) QUINOLINE DERIVATIVES 

M. L. GANDHI 

Department of Chemistry, LB. College, Panipat, India 


M ono nitration of 2, 4-dimethyl benzo {h) quinoline 
lias been achieved by the use of nitric acid. NMR 
studies have served to establish the structures of the 
two products as the 9 and 7-nitro, 2, 4 dimethyl benzo 
(H) quinolins. The NMR spectra of benzo Qi) 
quinoline as reported by E. Vender Donckri is very 
complicated. The spectrum could be simplified by 
preparing its suitable derivatives. Although many 
of the reactions of benzo (/t) quinoline and its derivatives 
have been thoroughly studied^, nitration has received 
only limited attention. Baltrop and McPhee^ recently 
investigated the nitration of 1 -azaphenanthrene by 
Haid’s^ directions and separated the isomers on an 
alumina column monitored by ultraviolet light. Thes® 
authors have shown that in 1 -azaphenanthrene, electrc- 
philic substitution takes place preferentially at the 9 
and 7 positions. There is no report of an electrophilic 
reaction of 1-azaphenanthrene containing a functional 
group in the heteroaromatic ring. This investigation 
was undertaken in order to develop a practical method 
for the preparation of these compounds. 

Results and Discussion 

Although several workers have claimed to have iso¬ 
lated 2, 4-dimethyl benzo Qi) quinoline, no direct 
evidence for its formation has been obtained. Melting 
poiut alsp Yuries as reported in the literature, 


man^ reported a melting point of 44°, as did Ccmbes^ 
and ReedL Johnson and Mathews®, reporting 51*5- 
53°, agreed with Van Braun® at 52° but Scherk and 
Bailyi® gave the melting point as 55-56°. 

Definite evidence for its structure was, therefore, 
needed. The NMR spectra were consistent with all 
the intermediates and end product. The H-10 signal 
in the NMR spectrum at 60 M/C of 2, 4-dimethyl 
be..zo (Ji) quinoline arising from the ring protons is 
very little informative due to its complexity. This 
is caused by the coincidence of most of the chemical 
•hifts resulting in stroiigly overlapping signals. H-3 
proton and 2 and 4 methyl groups on ring containing 
hetero atom a^e easily detectable. The difiicultjes in 
the mte.-pi etation of the very complex patieir of the 
low field H-10 signal could be alleviated by a further 
increase of the spectrometer frequency, because this 
leads to a corresponding increase of the chemical shift 
differences and hence to a simplification of the analysis 
of spectra. 

An important progress in this connection has been 
achieved by the introduction of high resolution 100 
MHz NMR spectrometer using magnets of high mag- 
netic field strength. A comparison of the 60 and 100 
mHz spectra shows that the former already reveals 
all spectral subtleties of the ring containing nitrogen 
^tom whereas the Ipw field sigral pf P-lp is not very 
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informative. All other protons give rise to the complex 
patterns. The situation is completely different in the 
second spectrum presenting the H-10 proton at 100 
MHz. Here, this part consists of 16 lines showing 
ortho, meta, para and long range coupling. 

The successful nitration of 1-azaphenanthrene with 
nitric acid prompted us to investigate this method for 
the benzo Qi) quinoline system. 2, 4-dimethyl benzo 
{h) quinoline when nitrated gave compounds I and II 
which are yellow crystalline solids and have melting 
points of 174° and 194° C respectively. The mass spectra 
and quantitative analysis of both substances support 
the correctness of the molecular formula (Ci 5 Hi 2^202 
assigned for a mononitro 2 4-dimethyl I^enzo (h) 
quinoline. 



The assignment of the positions of the nitro group 
in I and II presents a problem. In the series pyridine < 
quinoline < isoquinoline < acridine < benzo Qi) quino¬ 
line, the ease of nitration increases significantly. Pyri' 
dine gives 22% yield of 3-nitro pyridine when a solution 


of pyridine in 100% sulphuric acid reacts with potassium 
nitrate and nitric acid at 300° C. This is contrasted 
with the quantitative yield of mononitro benzo {h) 
quinoline obtained when benzo (A) quinoline nitrate 
was dissolved in cone, sulphuric acid. The increasing 
reactivity of the benzo and dibenzo pyridines can be 
attributed to the decreasing effect of the hetero nitrogen 
atom on the more distant benzenoid ring. This leads 
to an increased polarizability at the C'atom being 
nitrated. A comprehensive review of the experimental 
results and theoretical implications of aza-aromatic 
nitration has been prepared by Schofield^^. 

Since it is extremely unlikely that a heterocyclic 
ring would be nitrated under the conditions used, the 
logical positions are C(7) and C(9). Collateral 
evidence in support of this is provided {a) by the 
fact that phenanthrene, through steric hindrance, is 
resistant to substitution at C (4) which corresponds to 
(CIO) in benzo (A) quinoline and (A) by Longuet-Higgins 
-"and Coulson’s calculations (/. Chem. Soc.y 1949, 
p. 977). The authors computed the electron density at 
the various C atoms of benzo (A) quinoline and showed 
that the highest electron densities are located at C (9) 
and C (7). It may be objected that the entity existing 
in the nitration is the salt of 2, 4-dimethyl benzo (A) 
quinoline whereas- the calculations of electron density 
are given only for the uncharged form of benzo (A) 
quinoline; however, the nitration products of 2, 4- 
dimethyl benzo (A) quinoline in the order of decreasing 
abundance are the 9- and 7-nitro, 2, 4-dimethyl benzo 
(A) quinoline. The mononitro structures are further 
confirmed by their NMR spectra. The NMR data 
of ^he 2, 4-dimethyI, 7 nitro 2, 4-dimethyl and 9 nitro 
2,4-dimethyl benzo (A) quinolines, are shown in Table I. 


Table I 

NMR data of benzo (h) quinoline derivatives 


Compound H-3 

H-5 

H-6 H-7 H-8 

H-9 H-10 

2 -CH 3 4 -CH 3 

2, 4-dimethyl 
benzo (A) 
quinoline r = 2*9 



T = '69 

T = 7-5 

t=7-32 

7-nitro-2, 4- 
dimethyl 
benzo (A) 

quinoline r—l'll 

T = 1-98 

t=1-62 .. t=1-72 

t=2*27 t=0-26 

r~7*33 

t-7-26 

(c/s) J5,6=9*5 

Jssio = 8*2 

'^8>io~7'4 Js,9=7*8 

long range coupling 

= *7 

9-nitro-2, 4- 
dimethyl 
benzo (A) 

quinoline t=2*72 

t=1*95 

t=2-24 t=2-09 t=1-55 

T~ —• 15 

r-J 

Cl 

11 

(c/s)’ 3^8*10=1*4 

Jtjs—8 

J7»10~0*4 

long range coupling = 

t=7-25 
= .7 
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Consideration of spectra of these compounds per¬ 
mitted the assignments shown and the basis for making 
the assignments is discussed below. 

For the aromatic protons of the 9-nitro derivative 
the least deshielded one. H-7 appears as a broadened 
doublet, predicted by a first order treatment for the 
ortho coupling to H-8 and para coupling to H-10. 
H-8 and H-10 are also deshielded by the nitro group. 
H-10 appears further downfield as compared to its 
position in 2, 4-dimethyl benzo (/?) quinoline. 

The positions of the aromatic proton signals in the 
7-nItro isomer reflect the deshielding influerxe of the 
nitro group as expected H-8 > H-10 > H-9. The H-8 
signal shows a major ortho coupling with H-9 
broadened by meta coupling with H-10. 

Of major importance is the evidence provided by 
the C(5) and C (6) protons which give a doublet and 
is consistent with the nitro group being in the 7 and 
9 positions. 

Experimental 

4-{l-‘naphthylimmo-ypentanone’-2 and 2, 4-dimetfiyl 
benzo (h) quinoline were prepared accoiding to the 
method given in the literature^. 

Nitration of 2, 4‘dimethyl benzo (h) quinoline 

2, 4-dimethyl benzo (h) quinoline (1 g) was dissolved 
in glacial acetic acid (10 ml) and nitric acid (2, 1ml) 
was added dropwise. The white precipitate formed 
was filtered off, washed with a little alcohol and dried. 
It was treated with cone, sulphuric acid (10 ml) and 
heated on a steam bath for one hour. The contents 
were poured on to crushed ice (200 g) and made alka¬ 
line. The residue (2 g, m.p. 152°) was removed by 
filtration. The benzene chloroform extract (1:1) 
of the residue was chromatographed on an alumina 
column and developed with benzene. The benzene 
eluates on evaporation yielded yellow solids, which on 
crystallisation from ethanol gave pure specimens of 
two isomeric nitro 2, 4-dimethyl benzo (/z) quinoline. 
The higher melting isomer (0*8 g, m.p. 194°) was 
found to be 9-nitro-2, 4-dimethyl benzo (Ji) quinoline- 

Yield (65*7%.) 

Analysis calculated for Ci5Hi2N202 

C = 71*41; H = 4*80; N = 11*11. 

Found C = 71*14; H = 4*83; N = 10*90. 


The lower melting isomer (*4g, m.p. 174°) was found 
to be 7-nitro, 2, 4-dimethyl benzo Qi) quinoline 

Yield = 32*8% 

Calculated for CicHjsN.Oa 

C = 71*41; H - 4*80; N == IMl. 

Founo 

C = 71*13; H = 4*85; N - 10*85. 

Total Yield =- 1*2 g (98*5%). 

Mass spectra 

9-nitro, 2, 4-dimethyl benzo Qi) quinoline 
m/e (relative intensity) 

206(100), 252 (50), 194 (30), 191 (15%). 

I.R. (Nujol mull), 710 (M), 740 (M), 780 (S), 840 (M). 
960 (M), 1340(8), 1370 (S), 1580(8), 1610(M)cm“i. 
7-nitro, 2, 4-dimethyl benzo {h) quinoline 
m/e (relative intensity) 

194 (100), 252 (50), 206 (25), 222 (15). 

I.R. (Nujol mull) 715 (M), 750(8), 880 (M), 1350 (S) 
1400(8), 1466 (8), 1484 (M), 1600 (8), 1605 (M) cm-T 

The author is grateful to Head, Department of 
Chemistry, Monash University, Clayton, Victoria, 
Australia, for the award of Monash Graduate 
Scholarship and the hospitalities extended to carry 
out this woik. 
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COPPER ill), NICKEL (II) AND COBALT (II) COMPLEXES OF ACYLHYDRAZINE SCHIFF BASES 

K. K. NARANG and R. A. LAL 

Chemistry Department, Banaras Hindu University, Varanasi 221 005, India 


Abstract 

Cu”, Ni^^ and complexes of S^hiff bases, derived from O-amino benzoylhydrazinc, 
salicylaldehyde and bsnzaldehyde ( 1 : 1 : 1 ) and O-amino b^nzoylhydrazine and 0-liydroxyaceto- 
plienone ( 1 : 2 ) were prepared from aqueous and ethanolic media and characterized by analytical, 
spectroscopic and magnetic data. The complexes are coloured, insoluble in common organic 
solvents, melt or decompose above 200 "* and adopt planar or octahedral stereochemistry. 


Introduction 

CHIFF bases derived from acylhydrazines act as 
multidentate ligands and react in their keto-enol 
formsi"^. In view of this, we presently ^f^port 
Cu“, Ni" and Co" complexes with a Schiff 
base (H^J) derived from 0 -aminobenzoyl hydra¬ 
zine and O-hydroxyacetophenone ( 1 : 2 ) and a 
mixed Schiff base (HL) from 0-aminobenzoyl- 
hydrazine, salicylaldehyde and benzaldehyde 
( 1 : 1 : 1 ) which is different from the disalicylal- 
dimine reported earlier-. 

Experimental 
Preparation of the Ligands 
The ligand HoJ and HL were prepared by 
reacting O-aminobenzoylhydrazide^ (m.p. 120% 

Lit. 121 ®) and O-hydroxyacetophenone ( 1 : 2 ) and 
salicylaldehyde plus benzaldehyde ( 1 : 1 : 1 ) 
respectively. The products were purified by re cry s- 


Preparatiori of the Complexes 

The metal salts of BDH, AR grade were used 
for preparation of the complexes which were 
obtained by refluxing the ligands with the metal 
salts in 1 : 1 molar ratio either in alcoholic or 
aqueous medium keeping metal salts slightly in 
excess. The products were washed with either 
ethanol or water and dried over anhydrous calcium 
chloride. 

A nalysis 

Metal part in the complexes was analyzed by 
following literature procedures after destroying the 
organic moiety. The ligands were estimated 
volumetrically-, while chloride was determined 
gravimetrically and nitrogen micrbanalytically using 
a Coleman nitrogen analyzer. Analytical and some 
general characteristics of the complexes are given 
in Table L 


Table I 


Analytical, electronic and magnetic moment data of Cw", A/" and complexes of 
Acy[hydrazine Schiff bases H 2 J and HL 


SI. 

No. 

Complex 
and colour 

Dec. pt. 


Analysis (%) 


■ Magnetic 
moment 
/Xeff B.M. 

Electroinc bards 

^luax Uni 

Metal 

Nitrogen 

Ligand 

Chloride 

(a) 

Cu (HJ) Cl 
Green 

>250 

12-6 

(13-1) 

9-0 

( 8 - 6 ) 

80-4 

(79-6) 

6-9 

(7-3) 

1-9 

255, 325, 
360, 380, 
625. 

342, 

410, 

{b) 

Gu (HJ )2 
Green 

>250 

7-3 

(7-6) 

9-8 

( 10 - 0 ) 

91-32 

(92-4) 

Nil 

1-2 

225, 255, 
395, 625. 

300,, 

(c) 

NiJ 

Red 

>250 

13*7 

13-2 

9-8 

9.4 

87-2 

86*7 

Nil 

diamag¬ 

netic 

250, 285, 
388. 

356, 

id) 

CuLCl 

Green 

200 

m 

14-0 

(14-4) 

9-3 

(9-5) 

76-9 

(77-6) 

7-9 

( 8 - 0 ) 

2-0 

210, 273, 
405, 685. 

290, 

(e) 

NiLCl.H.O 

Green 

>250 

13*6 

(13-0) 

9-5 

(9-2) 

76-1 

(75-2) 

8*0 

(7-8) 

3-1 

250, 295, 
430, 950. 

310, 

if) 

C 0 LCI.H 2 O 

Reddish 

Brown 

>250 

12-8 

(13-0) 

8-8 

(9-2) 

75-8 

(75-2) 

7-5 

(7-8) 

4-7 

250, 290, 
565, 1175. 

435, 


m = melts. 


tallization. (H^J, m.p. 191. Found C, 70-41 ; 
H, 5-32 ; N, 10*43 ; C.. 3 H.. 1 N 3 O 3 Reqd. C, 71*32 ; 
H, 5-42; N, 10*85%)“ (HL/m.p. 200®. Found: 
C, 74*10 ; H, 5-13 ; N, 12-OZ; Reqd. 

C, 73*47 ; H, 4*96, N; 12*24%).“ 


Lr. and electronic spectra, in nujol, were 
recorded on a xPerkin-Elmer 621 and a Cary 14 
respectively. Magnetic measurements were carried 
out on a Faraday balance using Hg[CoCNCS).^] as 
the calibrant. Diamagnetic corrections were 
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applied using Pascal’s constants- Some important, and octahedral stereochemistiy respectively like 
i.r. bands are given in Table 11. salicylaldimine complexesi. Similarly Co^i com- 


Table II 


Some important ij\ bands of HL and their NN, Co^'^ complexes 


SI. Complexes 

No. 

(OH) + (NH) 

v(C = 0) 

v(C = N) 

Amide 11 -h 
v(C—0) Phenyl 

Amide III 

HoJ 

3490 

1625 

1610 

1584 

1365 


3380 



1548 



3220 





{a) Cu (HJ) a 

3315 

1610 

1610 

1584 

1400 


3125 



1540 

1373 


3100 





(b) Cu(HJ)3 

3490 

1623 

1605 

1569 

1375 


3375 



1545 



3210 





(c) NiJ 

3260 


1602 

1570 

1385 


3195 


1590 

1525 

1365 


3070 




1355 

HL 

3376 

1642 

1614 

1542 

1371 


3316 


1600 



id) CuLCl 

3458 

1616 

1604 

1570 

1392 


, 3436 






3216 






3084 





(e) NiLCl.H.O 

3360 

1617 

1600 

1570 

1390 


3240 



1544 


(/; CoLCI.HaO 

3250 

1617 

1596 

1667 

1390 


3066 



1542 



2974 






Results and Discussion 
Cu” forms 1 : 1 complexes with both the 
ligands in ethanol but 1 : 2 Cu(HJ)^ in aqueous 
medium. Ni“ and Co” yield 1 : 1 complexes 
in ethanol but fail to react in aqueous medium. 

The complexes prepared in the ethanolic medium 
cany one chloride ion. The complexes are 
coloured and insoluble in. common organic solvents 
and decompose above 250° except the Cu” com¬ 
plex (d) which melts at 200°. A broad band in. 
3600-3400 cm“i region indicates the presence of 
water molecules in some of the complexes. 

Electronic absorption bands of H.>J at 222, 245, 
295 and 375 nm and those of HL at 238, 305 and 
325 nm, considerably shift towards red: in the metal 
complexes due to metal-ligand bonding. The com¬ 
plexes (a, b, d) absorb at 625, 625 and 685 nm. 
respectively like other planar complexes'^. The 
colour, absorption bands and magnetic data of 
Nt” complexes (c and e) correspond ^ to planar 


plex if) appears to have mixed planar and 
octahedral stereochemistry in solid state. 

Broad, i.r., bands centred at 3490, 3380, 

3220 cm-i in HoJ and 3370, 3316 cm-i in HL due 
primarily to v (OH) + v (NH) show the presence 
of strong intramolecular hydrogen bonding. The 
presence of these bands in the complexes suggest 
the presence of H-bonded residues in complexes. 
Bonding through : 0=0 is, however, evident from 
the negative shift in v (C=0). Similar, but 
small, negative shift in v (CzrN) may be due to 
coordination of one ;^Cr=:N group. Amide II 
(1550 cm"i) bands in the ligands split and show 
positive as well as negative shifts confirming, 
indirectly, the coordination of '^:=0 group. 

(C~0) (12501 cm“^) also shifts to higher 

frequency on chelation. 

In Nil (c), however, v (C=0) (1625 cm"!) of 
ligand is replaced by a doublet around 1600 cm"t 
indicating the absence of ;::C=:0 group due to 
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enoiizaiion. Bonding through NCO’ groups is 
evident from a strong band around 1525 cm 
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CONTRIBUTION TO THE INDIAN CAPNODIACEAE 

D. K. KULKARNI and U. K. KULKARNl 
Botany Department, Shivaji University, Kolhapur-4 {Maharashtra) 


Introduction 

D uring the fungal survey of sonae of the forests 
of Western Ghats the authors collected a 
number of plants infected with sooty moulds. 
Critical study revealed that they belong to the genus 
Capnodhim Mont. Batista and Cilferii (1963) 
have recognised 13 species of this genus distributed 
throughout the world, based on the morphology of 
perithecia, asci and ascospores. From India 
12 species are recorded (Butler and Bisby-, 1931 and 
1962 k but their identity is doubtful. It is there¬ 
fore worthwhile to revise the Indian species of 
Capnodhim, in the light of Batista and Cifferi's 
work (1963). 

The authors made intensive collection of the 
-specie s of Capnodhim and the specimens have been 
deposited in the mycological herbarium of the 
Botany Department, Shivaji University. This paper 
deals with two new' species of Capnodhim Mont, 
collected during their studies. 

( 1 \ Capnodhim batistae sp. nov. 

Mycelium moniliform, septate with subglobose 
cells 8-5-10 X 4-5-8/i, usually dark brown, form.s 
subiculuni on the leaves. 

Pycnidia flasklike, occasionally round, when 
fiasklike often branched, narrow at the upper part 
and swollen at the middle part, dark brown, 
400-520 ix in height, 32-40/4 in' breadth at the 
middle pan and 16-18 ^ in breadth at the 
upper pan. Pycnidiospores hyaline 1 - 1*5 round. 

Penthecia dark brown, 80-96 x 75-85/x, oval to 
round, but slightly narrow at the tip and arise 
usually from the base of the pycnidia. Perithecial 
wall made up of polygonal cells 4 - 7 - 4-5 x 6 - 6-5 
A^Cl elliptical, bitumcate and 8 -spored, 24-28 X 


10-11-5 At, sessile, aparaphysatc. Asco.'iporcs 
elliptical to elongate, with 2 transverse sepia but 
without vertical septa, hyaline, slightly pointed at 
the tips, 8-9 x 1-1*5 a^. 



Fig. 1 Fk;. 2 


Figs. 1-2. Fig. 1. Ascus and ascosporc 
Capnodhim batistae. Fig. 2. Ascus and ascosporc 
of Capnodhim kamatii. 

On the leaves of Ficus cpricii j.. (Ui’ticaccac) 
Agri. College Campus, Kolhapur, collcclctl by D. R. 
Kulkarni on 7-7-1976. Maintained under reference 
number Cap. No. 1 (Holotype). 

Table I clearly shows the dilference between new 
species on F. carica, L. and C. anonae Pal. which 
is reported on F. glomerata, L., F. bengafensis, 

F. retusa, L. and F. bengamina. 

Latin diagnosis .—Mycelium moniliformac scptatac 
cellulis subglobosae, magnit 8-5-10 a^ X 4-5-8 /k 
plerumque atro-bruinneis, siibiculiim formentibiis in 
foliis. 

Pycnidia ' ampuliformiae, raro sphaerica, ubi 
ampuliformia .seape ramasae, angustatac ad 
apicem, et inflata, bulbosa, ad median; atro-brunneis 
400-520AX alta, 32-40/4 lata ad median, 16-18/^ 
lata ad apicem. Pycnidiosporae hyalinae, globosac 
1-1 • 5 /X in diam. 
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Table I 

Comparison between C. anonae Pat. on various Ficus hosts and C. batistae 


Cap. sps. Height of Width of Asci Ascospores 

Perithecia Perithecia 


. C. anonae Pat. on 
various Ficus hosts 
except F. carica, L. 

130-380^1 

65-80/n 

50-58 X 
24-26 p 

14-22 * 5 X 7 • 5-11 p brown 1 -4 
vertical septa. 

C. batistae sp. nov. 
F. carica, L. 

on 

80-96/x 

75-85 

24-28 

10-11-5/x 

8-9 X 1-1 • 5/X. hyaline, 2 trans¬ 
verse septa, no vertical septa. 


Perithecia atro-brunneis, 80-96 X 75-85 p ovoidea 
vei spherica, leviter angiistata ad apicem, formentae 
plerumque ad basim, pycnidis. Peridis cellulis 
polygonis, 4 • 7-4 • 5 x 6-6 • 5 Asci bitunicatae, 
ellipsO'ideae, octosporae 24-28 x 10-11-5/a. Sessilae, 
aparaphysatae. Ascosporae ellipsoidea vel elongatae, 
bi-septatae, verticalis-septa, nullae, hylinae 8-9 x 
1-1-5 

This species is described after Professor A. C. 
Batista, the well-known Mycologist. 

(2) Capnoclium ramatii sp. nov. 

Mycelium amphiphylloius, septate, constricted, 
cylindrical, branched, not hypopodiate 6-7-4 x 
9-10 At forms subiciilum on the leaves and petioles. 

Pycnidia globose to subglobose 90-110 At in 
diameter, blackish brown. Pycnidiospores hyaline 

3- 4-5/^, round. 

Perithecia globose to oval 100-112 At in height. 
Perithecial wall made up of slightly round cells, 

4- 6-5 At, Asci hyaline, elliptical tO' ovoid bitunicate 
sessile S-spored, 40-42 x 14-16-5 At, Ascospores 
4 septate blunt at the tip, 16-19 x 3-3 *5 At. 

On the leaves of Mltnusops elangi L. (Sapo- 
taceae) at Panhala collected; by D. K. Kulkarni 
on 12-5-1976. Maintained under reference number 
Cap. No. 2 (Holotype). 


Latin diagnosis .—Mycelium amphiphyllae, septatae, 
constricti, cylindracea, ramosis, non hypopodiata, 
6-7-4 x 9-10/t, subiculum formentibus in folds 
et petioli. 

Pycnidia globosa, vel subglobosa, 90-110 At, in 
diam. atrobrunneis, pycnidiosporae sphericae, 
hyalinae, magnit 3-4-5 At. 

Perithecia globosa, vel ovoidea, 100-112 At alta, 
peridis, cellulis rotundatae, 4-6*5 At, Asci hyalineae, 
ellipsoidea vel ovoidea, bitunicatae, sessils, 
octosporae, 40-42 x 14-16-5 At, Ascosporae quadri- 
septatae, apicem obtusae, magnit 16-19 x 3-3 • 5 g. 

The species is described after well-known Indian 
Plant Pathologist Prof. M. N. Kamat. 
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INDIAN PHARMACEUTICAL CONGRESS 


The Twenty-ninth Session of the Indian. 
Pharmaceutical Congress will be held at Ancfhra 
University, Waltair, from 28th to 31st December, 
1977. A steering committee with Shri M. R. 
Appa Row, Vice-Chancellor, Andhra University, as 


Chairman and Prof. V. Subba Rao, Head of the 
Department of Pharmaceutical Sciences, Andhra 
University, as Organising Secretary will work out 
the details of the Congress. Further information 
can be had from the Organising Secretary. 
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LETTERS TO THE EDITOR 


ON GOMIDE’S EXPANDING UNIVERSE WITH 
MATTER INJECTION 

1. Gomide's Model 

Gomide^ has recently considered matter injection, 
localized in cosmic radio sources as against Hoyle’s- 
creation of matter in empty space, into the observable 
homogeneous isotropic expanding universe with positive 
curvature. He accounts for Mach’s principle in 
Whitrcw's^ sense by writing 

AC M (r);8- R (/) = (7r/4) a o: 1 (1) 

where k is Einstein’s gravitational constant {k — 
S-G c-), M it) is the total mass of the closed universe, 
R fn is the radius of curvature of the closed uni¬ 
verse and a is a constant which should be greater than 
three so as to keep M(r) convergent. Unlike Jordan^ 
and Dirac^ he retains G as constant and instead 
assumes M (t);R (r) = constant. 

He writes, for a homogeneous isotropic and expand¬ 
ing universe, the Rcfaertson-Walker line-element, with 
positive curvature as 


The expressions for density and pressure are as i'ollows*: 


3 

, 3R'- 

A' 

(y) 

^ R- 

' ■ 

■ 7^. 

w\R' 

2R" 

R'- 1 

|. (10) 

c-R o-R 

' -1 


Kp 

All through, a dash' indicates dilTcrenliatitm w ith res¬ 
pect to /. It could be seen from (he incciualitics (7) 
and (8) and the relations (9) and (10) (hat j • . 0 
and a > 3 : 

We shall now seek a solution, consistent with (7) 
and (8), of the following equation 

3 - a . 3 R '- V , 

> “ 1 / 1 - 


R- 




c-R~ 


( 11 ) 


2. Our Solutiou 

We shall now give a solution of the equation (II) 
satisfying the conditions (7) and (8) which ensn e 
a convergent 1VI(/) and a dying out creatitm pu ccss. 


ds" = rdt- 


R -(0 


(1 - r^'4r- 

(dr- — r^Md- -r sin- 6 d^-) (2) 

and his creation field is defined by 

A; - Afnd. 0, 0, 0), / = 0, 1, 2, 3) 

Aa = A (r j - 0 
eiA; 


Let us consider 
R 


( 12 ) 




I ( 3 ) 
(4) 


■\/t- -1- T- 

where r is a constant having the dimensicais of time. 
Clearly R (0 satisfies (7). Now (II) wt^ukl yield 


(5) 


The field equations are written as 

- {i:2)gij R - gijj -r Xij : 

where j is the ccsmcicgical constant. In vihv of the 
relation (Ij we can write 

Kp a. R- ( 5 ) 

where p is the density of the dosed universe. 

Since injection of matter into the closed observable 
universe is presumed to have been localized in the 
‘Source-Holes' of cosmic radio sources, M(>)and 
R (/ lithe universe is dosed) should be convergent and 
A If) should represent a dying out creation process. 
So we have 

R I'M < R U) < R (oc) = i > 0 
R if) A- 0. R'(oc) = 0 

and 


i <dr-\ 

V ; 2c 

9 

- 2c‘-i T 

Hence in view of (8) we determine 
3 


1 

/ 

3/ 

(t- i rd 


977- 

4c-t 


■A 


3 ^ a - 3 

c-r- 

and so A(/) finally takes the form 
3 /377 / 3 


2 V 2 t /- -1 r - 


T I 


tan 


( 7 ) 




( 13 ) 

( 1 - 1 ) 
(I 5) 

(l()> 


A iOl • A {i) :: 0, A (oo) = 0 f 
A U) ■::: 0, A' (CO) =0. [ 


( 8 ) 


The pressure is throughout negative, p ^ ™ exu at 
and p =-yf — 1/f- at t — oo. The negative' 
pressure, as argued by Gomidc\ sustains the pouring; 
o matter into the observable universe. The negative 
values of ^ and/; are characteristic to this model. 
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DETERMINATION OF RARE EARTH 
IMPURITIES IN PRASEODYMIUM OXIDE AND 

OXALATE BY X-RAY FLUORESCENCE 
TECHNIQUE 

Pore praseodymium contains neighbouring elements 
lanthanum, cerium, neodymium and samarium in 
trace levels as impurities. Fassel et al.^ have deve¬ 
loped an optical emission spectrcgraphic (OES) 
method for the determination of fust tl tee impuri¬ 
ties. Radwan- and Murty'^ have extended the OES 
analysis to all the four elements. In OES technique, 
even after the use of high resolvirg Ip owe r spectro¬ 
graphs, the line overlaps between impurity lires and 
matrix lines are frequent because of the richness of 
the spectrum lines. On the other h?nd, in the X-ray 
fluorescence (XRF) technique, the analysis is simple 
since the number of lines in X-ray region is small 
and line overlaps are few. Using XRF, Lytic and 
Heady^ have reported a method for the determinatior 
of four rare earth impurities named above. They 
presented the oxide powder sample to the helium 
purged spectrometer and using fixed count method 
obtained a minimum determination limit (MDL) 
of 0-01%, To obtain this MDL they had to use long 
counting times of upto 600 seconds. 

We have developed an XRF method for the determi¬ 
nation of these impiirites employing a vacuum path 
spectrometer and fixed time counting. The sample 
in our method is taken as an oxalate and presented 
to the X-ray instrument in the form of a U" diameter 
double layer pellet. The double layer form of sample 
presentation has the advantage that the sample require¬ 
ment is minimised while retaining the advantages cf 
pelletising, viz., presenting a reproducible surface of 
uniform density and similar geometry to the primary 
X-rays. Because of the improved form of sample 
presentation the required MDL was attained even 
with a small counting time of 100 seconds. 

A Philips ultrastable generator PW 1140 is used to 
supply power to a Philips 3 kW tungsten target tube, 
operated at 60 kV and 35 mA, which supplies the 


primary X-rays to irradiate the sample. The secon¬ 
dary X-rays generated in the sample are dispersed by 
a LiF (200) crystal in a Philips semi-automatic X-ray 
spectrometer PW 1220. Fine collimator (160/^m) 
is used for X-rays and the path is evacuated to a 
vacuum bf 0-5 torr. The intenstiies of L„ lines of 
lanthanum, cerium and neodymium and L^j line of 
samarium are counted for 100 seconds each by a flow 
proportional counter. The analysis lines used are 
found to be free from the interference of matiix lines 
of praseodymium. Under these conditions the 
impurities can be determined in the range 0*01-1% 

Standards are prepared synthetically by adding 
impurity rare eai'th nitrate solutions to praseodymium 
nitrate solution. Five standards containing 0*01, 
0*025, 0*1, 0*5 and 1% of each impurity in 
praseodymium oxide are prepared. These solution 
standards are precipitated by a saturated scluticn of 
oxalic acid. The precipitate is taken on a filter-paper 
and dried. 400 mg of dry oxalate is mixed with 400 
mg of boric acid binding material. The mixluie is 
ground in an agate mortar and pressed to form a 1^/ 
diameter pellet over a boric acid backing pellet. 

The sample, if in oxide form, is converted to oxa¬ 
late through its nitrate solution. The sample is then 
handled similar to standards. 

The precision is calculated by evaluation of per¬ 
cent standard deviation (SD%) using the foinuila 

SD% - 100 (aNp- -1- - NU 

where 

a Np“ - Scljrln - 1 

and 

“ Sciyjn — 1 . 

In this formula -S’r/p” and Udiy repiesent the 
sum of the squares of differences of individual peak 
counts from mean of replicate measurement of peak 
counts (Np) and individual background counts from 
mean of replicate measurement of background counts 
(N,,) respectively. ‘/U represents the total number 
of values taken for calculations which was 15 in our 
case. From our calculations it is found that stan¬ 
dard deviation is concentration dependent; precision 
being better at higher concentrations. The SD% 
values for each element and various concentrations 
are given in Table I. 

The theoretical minimum detection limit (TMDL) 
defined as the concentration discernible abc\e the 
background radiation Nj is calculated on thiee sigma 
basis using the formula 

TMDL = 3 X concentration/net counts. 

The TMDL calculations and their values are giv^n 
in Table 11, 
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Table I 


Precision 


SI. 

No. 

Standar 

% 

Per cent 

A 

Standard Deviation 

V4. 

La 

Ce 

Nd 

Sm 

1 

1*0 

0*98 

0-35 

; 0*51 

0*16 

2 

0*5 

1-03 

0*69 0*74 

1*7 

3 

0-1 

3-4 

7*7 

2*5 

7*8 

4 

0*025 

17*1 

7.0 

9*1 

7*7 

5 

0*01 

42*0 

37*4 

2M 

25*7 



Table II 



Theoretical minimum detection limits (TMDL) 



Back- 


*Net 




ground 

a == 

3 a counts TMDL 

SI. ’ Element 

counts 

VNt 

for 

ppm 

No. 


Ni 


100 sec. 

1 

La 

9,430 

97 

291 2,239 

32-5 

2 

Ce 

19,419 

139 

417 3,575 

29-2 

3 

Nd 

32,052 

179 

537 6,148 

21*8 

4 

Sra 

2j,652 

160 

480 3.375 

35-6 


nematic mesophases which exist near room temperature 
are desirable. Pure low melting mesomorphic com¬ 
pounds can be prepared by the introduction of dissym¬ 
metry in the molecule or by the introduction of 
lateral substitutions in the molecule. 

The introduction of a naphthalene nucleus into a 
potentially mesomorphic compound should affect 
its mesomorphic behaviour considerably. Dave et al. 
have observed that the introduction of a 1, 4-substi- 
tuted naphthalene nucleus considerably reduces the 
mesomorphic properties of the compounds.^>“ To 
further investigate this phenomenon, the following 
Schiff base compounds of the series 4 -/ 2 -alkoxy-l- 
naphthylidene-^-/z-butoxyanilines have been synthesized 
by condensing various 4-/2-alkoxy-l-naphthaldehydes^ 
with /?-/2-butoxyaniline^. The mesomorphic properties 
of these compounds have been investigated under 
a Leitz Ortholux Polarizing Microscope, equipped 
with Leitz heating stage. The melting points and 
transition temperatures of these compounds are given 
in Table I. The combustion analysis for C, H and 
N for these compounds agree well with their calculated 
values. 

Table I 


* Net counts are for 250 ppm standard. 

The authors express their sincere thanks to Dr. 
N. .A. Narasimham for his keen interest in this woik. 
Thanks are also due to Mr. R. M. Agrawal, Dr. R. M. 
Dixit and Dr. T. V. Krishnan for their help at various 
stages. 
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MESOMORPHIC BEHAVIOUR OF SOME 
NAPHTHALENE SCHIFF BASES: 4-ii-ALKOXY- 
l-NAPHTHYLIDENE-i7-«-BUTOXYANILINES 
Mesomorphism is exhibited mainly by compounds 
with relatively rigid, polar, rod-shaped molecules that 
tend to be oriented with their long axes parallel because 
of the intermolecular attractive forces. It is generally 
found that nematic compounds have high ' melting 
points, because, the molecular characteristics that are 
necessary for nematic mesomorphism, also produce 
stable crystalline lattices. For practical applications 


Com- Alkyl Solid- Nematic-Isotropic 
pound Group nematic or 

Solid-Isotropic 


1 

CHa 


91-0 


2 


(70-5) 

88*0« 

84-0® 

3 

QH, 

(56-5) 

80*0 


4 

C4H0 

(70-5) 

87-5 


5 

CsHi, 

(61-5) 

80-O® 

74-0'' 


Figures in parenthesis indicate monotropy. 

a, stable modification. 

b, metastable modification. 

The compound No. 1 is non-mesomorphic; the 
rest are monotropic nematic in nature. Compounds 
No. 2 and 5 exhibit two solid modifications. The 
metastable solid modification Cn is obtained by a 
sudden cooling of the isotropic liquid. Both the 
solid forms on heating give the isotropic liquid. The 
metastable solid modification melts at a lower tempe¬ 
rature than the stable solid modification Ci. In both 
the cases the isotropic liquid cools to give a monotropic 
nematic phase. These can be represented as follows 
in Fig. 1. 

The non-mesomorphism of compound No. 1 can 
be attributed to its relatively high melting point. It 
is observed that the melting points and transition 
temperatures of these compounds are higher than the 
corresponding merqbers of the series 4 -/ 2 -alkoxy-l- 
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Fig. 1 


naphthylidene-/?-/z-amyloxyani lines. This compares 
with the results of Dave and Patel in their study of 
the corresponding benzylidene series**. Further 
work is in progress. 

The authors take this opportunity to express their 
sincere thanks to Prof, S, M. Sethna and Prof. K. N. 
Trivedi for their interest in the work. One of us 
(N. R. P.) is thankful to the CSIR for the Research 
Fellowship. 
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EFFECT OF SOLVENT ON ABSORPTION AND 
FLUORESCENCE SPECTRA OF ISOMERIC 
TRIFLUOROMETHYL BENZONITRILE 
(CcH4 CF3CN)~-ESTIMATION OF DIPOLE 
MOMENT CHANGE 

The study of solvent effect upon absorption and fluore¬ 
scence spectra is one of the methods to understand 
nature of the electronic excited and ground states. 
In solutions, the position of the fluorescence bands 
under certain circumstances show marked solvent 
effect. It is usually the solvent polarity which princi¬ 
pally affects the tt-t? transitions and particularly if such 
tfiTsitions have sorne rnixed intrarqolecular charge 


transfer contribution. If the charge transfer character 
is great, hydrogen bonding solvent as well as the 
polar solvent shift fluorescence to longer wavelength^. 

Table I giving the absorption and fluorescence 
wavelength maxima of isomeric trifluoro- 
benzonitriles (CCH 4 CF 3 CN) in ethanol, water and 
cyclohexane shows the effect of solvent on the corres- 
• ponding spectra. In these molecules the wavelength 
of fluorescence maxima shows a considerable shift 
in going from non-polar to polar solvent. It is clear 
from these results that these molecules become more 
polar in the excited state than in the ground state 
showing larger dependency of fluorescence band 
maxima on solvent than absorption. 

Table I 


Wavelength (m/x) 

Solvent Absorption Fluorescence 

Ortho Meta Para Ortho Meta Para 


Cyclohexane 271-0 269*9 270-7 327 329 332 

Water . 271-4 270-2 272-5 339 342 343 

Ethanol 271-5 270-5 272-0 340 342 344 


Further, the study of the wavelength of absorption 
and fluorescence spectra in different solvents can be 
utilized for an estimation of the order of magnitude 
of the dipole moment change from the groilnd state 
to the first excited singlet state. The relation for 
such an estimation is given by (using Oshika’s theory)^* ® 
- he (v/* - Va^) constant + 2 (D - l )/2 D + 1 
-l ln^ l)/2n^ + 1 X (jxg - 
where and Va**^are the fluorescence and absorption 
frequencies (in wave numbers) of corresponding maxima 
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corresponding to the m-th state, in case the (0-0) 
transitions are not observable (which is generally the 
case in solution study). D is the dielectric constant 
and n the refractive index of the solvent, and % 
are the dipole moments of the solute in the electronic 
excited and grouna singlet states respectively. The 
quantity *■ a’ is the radius of the solute cavity in the 
solvent dielectric (as given by Onsagar). 

The estimated quantity (fig — isomeric 

triftuoromethylbenzonitriles is found to vary in the 
order para<meta{^ ortho. Under an assumed value 
of ‘a’ about 2A, the estimated values of 
are 1*47, 1*69 and 1-68 debye units in para, meta and 
ortho isomers respectively. Corresponding calcu¬ 
lations in case of trifluorotoludines give (m« ~ l^o) 

2*3 and 2*5 debye units in meta and para isomers res¬ 
pectively. It is significant to observe that in case of 
t,ifluorotoludines, the change in dipole moment is 
iarger chan that in case of trifluoromethylbenzonitriles. 
In the first case, the substituents are electron, withdraw¬ 
ing vs. electron donating, whereas in the latter both 
substituents are electron withdrawing. Secondly in 
the toludines, the charge transfer states make a contri¬ 
bution to the excited state. Botn these factors contri¬ 
bute to the greater dipole moment change in case of 
amines than in nitriles. 

The results obtained by this method show the change 
in the dipole moment which in turn contribute substan* 
tially to the understanding of the nature of the states. 

Centre of Advanced Study in M. R, Padhye. 

Applied Chemistry, V, Raghavendra. 

Dept, of Chemical Technology, 

Matunga, Bombay-19, India, 

December 4, 1976. 
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FIRST RECORD OF GOLDEN OOLITES FROM 
THE BEDESAR FORMATION, JAISALMER 
BASIN, RAJASTHAN 

In the Jaisalmer basin, Rajasthan, the sequence of 
rock formations is as summarised in Table I.-***"^*® 
The rock formations are correlatable to those in 
Kutch; Lathi to Patcham, Jaisalmer to Chari, Baisakhi 
to Katrol, Bedesar to Upper Katrol-Lower Umia, 
Parihar to Umia, and Abur to Ukra®. “Golden 
Oolite’’ occurs in the Chari as a few layers “consti¬ 
tuting the DIADEMATUS ZONE {Indo-cephalites 
diadematiis), which is a calcareous oolite, the grains 
of which are coated with thin films of ferric oxide 


Table I 


Lower to Middle 

Eocene Bandha Formation 75 m 

Paleocene to 

Lower Eocene Khuiala Formation 100 ni 

Paleocene Sanu Formation 75 m 

—Unconformity— 

Lower to Middle Abur Formation 60 m 

Cretaceous 

Lower Cretaceous Parihar Formation 305 m 

—Unconformity— 

Bedesar Formation 61 m 

Baisakhi Formation 150 m 

Jurassic Jaisalmer Formation 300 m 

Lathi Formation 360 m 

Triassic Non-calcareous Sandstone 

and Claystone 260 m 

(Sub-surface) 


giving them a golden colour”^. It is quite thick, locally 
disturbed and often wanting^ The Variegated Series 
of Salt Range and its Trans-Indus continuation also 
contain thin layers of “Golden Oolite”, similar to 
the Kutch rocks, associated with argillaceous limestone, 
and rust-coloured sandstones, and formed as a result 
of the ferruginisation of an oolitic limestone^. The 
Jaisalmer Formation has oolites in its upper part 
noted at several localities in the Jaisalmer basin'h Near 
Hamira (27° 0" : 71°4'30"), golden calcarenite of 

20 cm thickness has also been recorded, which shows 
coarse grained limestone with metallic lustre, golden 
yellow coloured coatings on tiny gastropods upto 
2mm size; these are restricted to the lower part of 
the Jaisalmer Formation. The “Kuldhar Member” 
named as the topmost portion of the Jaisalmer Forma¬ 
tion has oolite bands’. “Golden Oolites” are also 
found at the same horizon in the Jurassic of Europe. 
Thus the oolitic zone serves as a marker horizon in 
the Middle Jurassic strata of Western India and 
Pakistan. 

This note records, for the first time, oolites from the 
Bedesar Formation. The localities of conspicuous 
o:currence are the hill *807 due south of Kumbhar 
Kotha (26° 44'2y': 70M4'55"), Chinchaloi Dungar 
(26° 40' 45": 70° 34' 40"), east of Malan-ka-Than 
(Dhanneii) (26° 35' 50": 70° 34' 30"), 4*5 km ESE of 
Bida 26° 42' 30": 70° 31'35"), and 0*5 km north-west 
of hill *731 in the district Jaisalmer. Systematic 
geological mapping has revealed that these oolites form 
a persistent horizon and can be traced all over the area 
in the lower portion of the Bedesar Formation. 
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South of Kumbhar ICotha, on western side of the 
hill *807, bands of yellow and golden yellow oolites, 
oolitic ironstone, and ooliiic nr.iiistone occur in 9 m 
thick sequence of fci'ruginous sandstone and ironstone* 
They are confined mainly to the upper 5 m section. 
Greyish oolites also occur as a distinct band in the 
brownish weathered calcareous marlstcne in the lower 
4 m sequence. This horizon is located in the lowei- 
niost portion of the Bedesar Formation. Shallow 
digging in the area has revealed the occurrence cl 
gypseous bentonitic clay, which is indicative cl the 
occurrence of Baisakhi Formation. 

A wefi-exposed 75 cm thick bed is recorded at the 
base of 4 m tiiick sequence, comprising ironstone, 
calcareous ironstone, ferruginous sandstone, and sandy 
ironstone, along with bands of hematite and o-hreous 
sandstone, exposed on the eastern side oi Chinchaloi 
Dungar. 

The oolites form up to 35% of the quartzose rock and 
occur in a ferruginous cement (Figs. I, 2, Plane Pola¬ 
rized Light, x32). They are confined to the ferruginous. 



Fig. 2 


vitreous, red, brown, and maroon coloured grits and 
gritty sandstone, interstratified with thin layers of 
hematite, and hematitic matter. The yellow colour 


is due to ferric oxide coating on calcareous oolites, 
showing one concentric layer (Fig. 1) or more (Fig* 
2) embedded in a reddish or maroon coloured ferru" 
ginuous matrix. The nuclei of oolitisation is quartz 
and calcite. The rock is likely to be completely over¬ 
looked in the field, as has been dene by previous 
workers, unless examined very closeiy, and traced 
laterally. The rock formation forms cappings of the 
Baisakhi Formation, separated as isolated scanty hillocks 
in the vast descrtic terrain. The oolites owe formation 
evidently due to the intense ferruginisation of the beds. 

Western Rajasthan forms part of the shelf in whicJi 
iVtesoznic and Tertiary sedimentation took place, the 
basin extending from Kutch in the south to the Salt 
Range, Pakistan, in the north. Ordites have not been 
repo! ted so far Tom th.e beds correlatable to the Bede- 
snr Formation, /.c\. Upper Katrol-Lcwer Umia beds 
of Kutch, or of equivalent beds in Pakistan. This 
find, therefore, is of significance in indicating the 
conngLiralional set-up of the Jaisaimer basin. 

The association of oolite horizons with the inter- 
bedded sequence of grits, sandstones, and ironstones 
is indicative of the fact that the shore line was oscillat¬ 
ing between near-shore to neritic environments. The 
oolites were formed in the near-shore environment 
where high energy conditions were prevalent. Their 
prevalence also exhibits unstable tectonic condition 
in the basin. 

Rajasthan Circle JII, B. S. Pari-ek. 

Geological Survey of India, M. R. Madmava Rao. 
Sardar Patel Marg, V. P. Laul. 

Jaipur, Rajasthan 302 OOJ, 

January 4, 1977. 
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PYRETHRIN SYNERGISTIC ACTIVITY BY THE 
ESSENTIAL OILS OF A FEW BLVMEA SPECIES 

Introduction 

Pyrethrum, a nontoxic insecticide, has in recent years 
developed a lot of interest in controlling household 
pests particularly after getting synergised in one way 
or the other. The high degree of synergism was 
obtained by piperonyl butoxide when used against 
rice weevils^"*. The piperonyl butoxide being a 
costly imported item, a few substitutes have also been 
reported for such an activity^ 

Thus to assess the synergistic property of different 
compounds in place of piperonyl butoxide, the present 
study was undertaken for the essential oils of Bhimea 
lacera DC. and B. malcomii Hook, plants of family 
Compositae; against the house flies (one of the stan¬ 
dard test insects)®. The synergistic properties with 
pyrethrum have been described and discussed for both 
the oils. 

Experimental 

The essential oils extracted from B. lacera and 
B. malcomii', Pyrethrum extract containing 20% w/w 
pyrethrums and technical grade piperonyl butoxide 
(Fluka, Switzerland) were used throughout the experi¬ 
ments. The different concentrations of pyrethrum 
taken were -00125; *0025, -005 and *01% w/v res¬ 


pectively. The mixture of pyrethrums with essential 
oils and piperonyl butoxide were mixed in the ratio 
of 1:10. 

Adult house flies {Musca domestica L.) between 3~4 
days old reared at 25° C and 75% RH were taken for 
the various testings. The various testings were done 
as per British standard methods®. 

One solution in acetone of the above-mentioned 
concentrations was given to the individual narcotised 
(chilled at 4° C) female fly by topical application with 
the help of a microsyringe applicator (designed by us 
in Regional Research Laboratory, Jammu). The 
mortality was recorded after 24 hours and plotted on 
log graph. The knockdown of the female flies was 
determined by peet grady chamber method’^®. 

Results and Discussion 

The knockdown and mortality recorded for pyre¬ 
thrum, B. lacera and B. malcomii oils and piperonyl 
butoxide showed a definite variability with reference 
to various concentrations (Table I). While 0*01% 
concentration when applied topically showed a morta¬ 
lity of 36*6, 80*0, 60-0 and 100% respectively, the 
lowest dose of 0-00125% exhibited a percentage mor¬ 
tality of zero, 10-8, 6-6 and 40 respectively (Table 11, 
Fig. 1). 


Table I 

Incidence of the knockdown percentage in space sprays {Feet grady chamber)* 


Pyrethrum B. lacera B. malcomii Pyrethrum Pyrethrum Pyrethrum + 

-\r B, lacera -1- B, malcomii Piperonyl 

butoxide 

Concentration %--- 

Knock- Mor- Knock- Mor- Knock- Mor- Knock- Mor- Knock- Mor- Knock- Mor- 
down tality down tality down tality down tality down tality down tality 


0*1 

95 

100 

Nil 

Nil 

Nil 

Nil 

100 

100 

100 

100 

100 

100 

0-05 

62 

60 

Nil 

Nil 

Nil 

Nil 

100 

100 

80 

100 

100 

100 

0*025 

45 

47 

Nil 

Nil 

Nil 

Nil 

8j 

90 

5^ 

52 

92 

100 

0*0125 

7 

7 

Nil 

Nil 

Nil 

Nil 

43 

43 

19 

22 

60 

D3 


* Average of 5 replicates of 100 female flies/batch. i)ose = 55 ml/1000 Cubic Feet. 

Knockdown ~ After 10 min. Mortality = After 24 hours. 

Table II 

Percentage mortality in female house flies against different concentrations by topical application 


Concentration % Pyrethrum 


Pyrethrum 

B. lacera B. malcomii + 

B, lacera 


Pyrethrum Pyrethrum 

-f 

B. malcomii Piperonyl 
butoxide 


0*01 

36*6 

Nil 

Nil 

80*0 

ro-o 

100*0 

0*005 

20*0 

Nil 

Nil 

63*3 

30-0 

86*0 

0-0025 

.*6 

Nil 

Nil 

50*0 

16-6 

76-6 

0*00125 

0 

Nil 

Nt] 

10*8 

6-6 

40*0 
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The LD50 value for pyrethrum was found to be 
0-0115/xg. While LD50 value for piperonyl butoxide 
+ pyrethrum was quite low (0-0017 /xg) the highest 
value was recorded for B. malcomii oil -h pyrethrum 
(0-0060/xg; Table III). These values, of course_, 
suggest that synergised pyrethrum by piperonyl 
butoxide is more active than other synergising items. 
But then B. lacera oil 4- pyrethrum mixture can easily 
be compared to the former because of the close 
LD50 value with the candidate oil. This gets a 
further support from the synergistic coefficients 
calculated for all the categories (Table 111). While 

Table III 

Incidence of LD50 values and degree of synergism in 


B. lacera and B. malcomii oils 
{Pyrethrum: Synergist; 1:10) 



LD50 

(/ig/fly) 

Degree of 
Synergism* 

Pyrethrum 

0-0115 

.• 

Pyrethrum 4- B. lacera 

0-0033 

7 

Pyrethrum -}- B. malcomii 

0-0060 

5 

Pyrethrum + Piperonyl 
butoxide 

0-0017 

10 


* Ratio of the equitoxic dose of an insecticide alone 
to an equivalent dose in the presence of synergists 
(at LD50 values in the present case) experessed as a 
whole number. 




Fig. 1. Log graph showing mortality curves. 

piperonyl butoxide shows a degree of synergism equal to 
ten (10); B, lacera oil mixture revealed a value of seven 
(7); thereby showing that it is only 30% less active 
than piperonyl butoxide. However, the mixture of 
B, malcomii oil is exactly 50% less active than piperonyl 


butoxide. Moreover, the present synergising oils 
appear more active than the kerangin, whose potency 
has been reported to be quite inferior to piperonyl 
butoxide'^ The activity, however, is difficult to 
compare with Dillapiol, because its activity has not 
been compared with that of piperonyl butoxide^ 

Thus on the face of the high degree of synergism by 
piperonyl butoxide, the activity of the present oils 
(particularly B. lacera oil; degree of synergism — 7) 
cannot be summarily discarded. The studies on the 
active principles of both the oils and their chemical 
nature can further enlighten their synergistic consti¬ 
tuents for pyrethrins. 

Authors are highly thankful to Dr. C. K. Atal, 
Director of the Laboratory, for his keen interest during 
the study. The thanks are also due to Shri B. L. Kaul 
for technical assistance. 

Regional Research Lab. S. C. Gupta. 

(CSIR), U. M. Khanolkar.* 

Jammu (TAWl) 180 001, Opender Koul. 

December 13, 1976. Bhaskar, P. Saxena. 

* Pharmacognosy and Phytochemistry Division, The 
Bombay College of Pharmacy, Kalina, Bombay 400 029. 
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SURVIVAL OF ATROPA AND NICOTIANA 
POLLEN-EMBRYOS FROZEN AT - 196° C 

The cryobiology of plant cell cultures has recently 
attracted much attention for a variety of reasons^>^, 
especially for long-term storage of tissue cultures. 
The callus cultures on repeated subculturing for an 
extended period of time have a tendency to undergo 
chromosomal variations and .changes in the ploidy 
level'h^*^ In this context haploid cultures are parti¬ 
cularly known to be highly unstable and within a few 
weeks they revert to a diploid state. At present no 
standard method for their preservation is available. 
In view of the great importance of haploid cells in 
genetics and mutation studies, their maintenance as 
haploids is highly desirable. The present communi¬ 
cation outlines a cryogenic method for the fr^ez^ 
preservation of haploids, 
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Pollen-embryos obtained from 3 to 5 week-old 
anther cultures of Atropa belladonna^ and Nicotiana 
tahacuni} were suspended in their respective culture 
media containing 5-7% dimethyl sulfoxide as a cryo- 
protectant. One ml aliquots containing pollen- 
embryos at various stages of andrcgenesis were dis¬ 
pensed into sterile plastic ampuoleS and cooled at the 
rate of 1-3° C/min in a liquid nitrogen cylinder (Union 
Carbide Freezer LR 33 attached with BF-6). After 
freezing,the ampuoles were thawed at37° C in a water- 
bath and the contents washed repeatedly. The viabi¬ 
lity of the embryos was then determined by their capa¬ 
city to show fluorescence with fluoiescein diacetate^ 
(Figs. 1, 2) and also by their growth response in a 
yathetic culture medium^ (Figs. 3, 4). 


Globular embryos showed higher survival (31/o) 
as compared to early heart-shaped embiycs (9%) and 
late heart-shaped embryos (2%). This low survival 
of maturing embryos, like those of old cell suspensionsh 
is attributed to their expanded and difTerentiated cell- , 
in contrast to highly cytoplasmic, small sizecU nons 
vacuolated and thin wailed cells of the globular embryos. i 

In cultures (Figs. 3, 4) globular and early heart-sliapcd j ; 
embryos underwent normal andrcgenesis and formed ■; 
haploid plants, while in older embryos only n Rnv 
Cells revived and proliferated to form caiius. 

These observations on the survival of pollen-embryos 
at a super-low temperature suggest the possibility cf 
employing cryogenic methods for the establishment | 



Figs. 1-k Fig. I. Suspension of pollen embryos of Nicotiana tabacmn frozen at —196° C and photographed 
in tungne i light. Fig. 2. Same photographed under ultra-violet light after staining with fluorescein disceti te; 
note the vlabie globular pollen- embryo showing fluorescence. Fig, 3. Cold-treated pullen-embiycs cf Atropa 
belladonna at the time of culture. Fis. 4, Same, four weeks after culture; note the gicwth cf eri.bocs 
and the formation of plantlets. 
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of geac-banks for conservalioo of haploids and other 
germplasm of important plant species. 

InstitLit f//r Pdanzenphysiologic Y. P. S, Bajaj.* 
iind Zellbiologie, 

Freie Universitiit, Berlin, 

1-Berlin 33, Germany, 

January .17, 1977. 
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INTERSEXUALITY IN THE FRESH WATER 
TELEOST, HETEROPNEUSTES FOSSILIS 
Although the teleost fishes have been recognised as 
unisexual yet spontaneous intcrsexiiality or herma¬ 
phroditism is known to occur in a few telecsts (Atz\ 
1964). The degree of intermingiing of the ovarian and 
testicular tissues varies in dilTercnt fishes. James^(1946) 
observed, one half of the ovotestis as testicular and 
the other half as ovarian in Huro salmoides. D’Ancona“ 
(1950) noticed the goradial inversion in the gold fish 
Spams auratus. Sathyanesan^ (1957) reported the 
presence of a single oocyte in die intcrtubular spree 
in the adult testis of Barbus stigma while Krishnamurthy 
et alJ (1^70) observed the immatured oocytes scattered 
within the testicular tissues of Rashora daniconius 
and also grouped together in well-defined areas. 

.A careful study of the serial sections of the gonad 
of Heterapucustes fossil is by the authors revealed that 
the gonad in this fish is an ovotestis. The presence 
of ovotestis in this fish is very uncommon. The ovo¬ 
testis (Fig. 1) is found to contain, isolated, one or 
two immature and imaturc oocytes lying attached to 
one side of the adult testis. The immature oocytes 
are characterised by a clear homogeneous cytoplasm 
and a big nucleus with numerous small nucleoli. The 
matured oocytes show the presence of well-developed 
yolk globules of different sizes with a shapeless nucleus. 
The testis showed normal features. 

The present observations point out a few similarities 
and dissimilarities with the findings of other workers. 
The occurrence of oocytes only on one side of the 


30 ^ 

adult testis is in contrast with the findings of Sathya- 
nesan"' (1957) and K'rishnanLurthy‘f(1970). Intermingling 
of the oocytes within the testicular tissues has not been 
noticed in the ovotestis of H. fossilis. The presence 
of both immature and matured oocytes are again in 
contrast with the explanations of Krishnamurthy 
et al!^ (1970) who have observed only immature oocytes 
scattered within the testicular tissues of Rasbora dani¬ 
conius. 



Fig. 1. Section of the Ovotestis of Heteropneustes 
fossilis. Zenker/Iron haemotoxylin, x 300. 

(TES, Testis; 10, Immature oocyte; OM, Mature 
oocyte. 

The occurrence of ovotestis in H. fossilis cannot 
be stated at this stage as the phenomenon of herma¬ 
phroditism or sex reversal as this fact needs further 
investigation and elaboration. 

Zoology Research Laboratories, O. P. Saxena. 
Multanimal Modi College, H. K. Bhatia. 

Mod inagar 201 204, India, 

February 21, 1977. 
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PELTOTRACHELUS COGNATUS JVJSHL. 
(CURCULIONIDAErCOLEOPTERA) A NEW 
PEST OF ORCHARD CROPS 

The genus PeltotracheJus is represented by three species 
in India and the adults are known to be the defoliators 
of tree hosts. Peltotrachelus juvencus Fst., P. pubes 
Fst.,and P. alhus Poscoe have been repoited infesting 
Acacia catechu W. and A., Citrus aiirantiiim L., 
Tectona grandis L.f., and Zizipus jiijuba Lam. in 
India^“^ and P. isabellinus Boh. infesting cacao 
in Java^. 
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Table 1 

Incidence of Peltotrachelus cognatus on M. indica grafts at Main Research Station, Hebhaf Karnataka 


Month 

Old growth (Bottom whorl) 

New growth (Top whorl) 

No. of weevils observed 

No. of 
leaves* 

No. of 
leaves* 
damaged 

No- of 
leaves* 

No. of 
leaves* 
damaged 

P. cognatus 

M. niidccmi 
past a lot ns va i' 
ntacnlosi.s 

September 

Total 

Average 

Per cent damage 

128 

10-66 

14 

1-16 

10-70 

320 

26*66 

150 

12-50 

46-70 

26 

2-16 

6 

0-50 

October 

Total 

Average 

Per cent damage 

98 

8-16 

22 

D80 

22-44 

306 

25-5 

180 
' 15-00 

58-80 

24- 

-) 

•1 

0-3.^ 


* Observation on 12 plants. 


The adults were observed of P. cognatus infesting 
leaves of orchard crops namely Achras sapota L., 
Anacardiiim occidentale L., Mangifera indica L., Primus 
avium L., P. domesticus L., P. persica Benth. and Hook.^ 
Psidium guajava L., Pyrus communis L., Pyrus mains 

L. , Punica granatum L., and other tree hosts namely 
Diospyros montana Roxb., Holoptelia integrifoUa Planch, 
Daltergia lanceolaria L.f., and Moms alba L. for 
the first time in India. The weevils were found tc 
feed from leaf margin proceeding inward leaving the 
thick veins and midrib in an irregular fashion 
(Fig. i). The adults appeared in large numbers on the 
above hosts in May and remained on them till 
November, They were observed congregating on the 
underside of the leaves during the sunny hours and 
s:atte'ed themselves during cool hours. 

Daring September and Octcbei 1976, M. indica 
grafts were found heavily damaged by P. cc gnat us 
at Main Research Station, Hebbal. A perusal of 
Table I indicates that the damage was more on the 
leaves of new growth (46-7 and 58-8%) than on old 
growth (10-7 and 22*4%). Weevils preferred brittle 
leaves to very tender ones of new growth. Pelto- 
trachelus cognatus and Myllocerus imdecimpustulatus 
var. maculosus Desb., which occurred together, were 
both responsible for the damage. However, the num¬ 
bers of former being four times more than the latter, 
it can be inferred that P. cognatus was responsible for 
the major portion of the damage (Table I). Obser¬ 
vations on M. indica grooves around Bangalore also 
revealed the severitv of the damage tc the grown-up 
trees. 

The field crops in the vicinity of orchard crops were 
seldom infested by the species, thus revealing the pre¬ 
ference of adults of P. cognatus to the orchard crops. 

The adults of P. cognatus are often mistaken for 

M, undecimpustulatus var. maculosus as they look 


alike. However, the former can be di.sliugui,shed by 
the pale colour with three brown coloured transver.se 
wavy lines on the elytra (Fig. 1). 



ir’iG. 1 . Damage to the M. indica leaves caused 
oy P. cognatus. 


The authors are thankful to the authorities of 
British Museum, London, for identifying the weevil. 

Department of Entomology, C. Sidimppaji. 

Sciences, S. Linuappa. 

Hlebbal, Bangalore 560 024, 

January 27, 1977. 
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MODIFICATION IN THE LABIAL GLANDS OF 
LARVA OF SYNTOMIS FORTUNEI ORZA 
(SYNTOMIDAE: LEPIDOPTERA) 

Our knowledge of the biology of Syntomis fortimei 
on soybean is due to Singh and Gangrade^ (1974) and 
as no significant information is available on the labial 
glands, an attempt is made here briefly to indicate the 
riiodification'of these glands in the larvae. The labial 
glands of the larvae of S. fortimei (Fig. 1) are the 



Fig. 1. Labial gland.s of Syntomis jorturiei Orza. 

mast characteristic paired appendages associated with 
the digestive canal, lying partly on its lateral sides 
in the thoracic segment and partly underneath it from 
first to third abdominal segments where they usually 
end. Anteriorly, the two glands enter into the head 
a little anterior of the prothoracic ganglion, to form 
a common duct (B) which extends below the hypo- 
pharynx to open on the spi.n.neret (A) of the labium. 
Tne fillipi’s glands are completely absent in this species. 
In other lepidopterans, Spodop^era litura (Shrivastava 
and Mathur^, 1963) and Acherontia styx (Mukherjee^, 
1962), the fillipi’s glands are present in different shapes.. 
Eich duct of the glands beyond the head region is 
narrow, elongate and cylindrical (C) in the prothorax 
and anterior mesothorax and then assunies a lobular 
structure (D) through the mesothorax. The lobes 
are packed closely in the opposite walls of the duct in 
a slightly slanting position so that the duct appears 
very closely zig-zag or spiral (Fig. 2, D). Further 


down the duct is enlarged in diaiieter to become sac- 
cular and smooth walled (E). Such a structure of the 
labial glands of the larvae of S. fortimei is at complete 
variance with the anterior tubular and posterior 
S-shaped glands of the larva of Spodoptera litura 
(Shrivastava and Mithur^, 1963) and greatly convoluted 
glands of the larva of Acherontia styx (Mukherjee^, 
1962). 



Fig. 2. An enlargement of labial glands of 
S. joriunei showing C, D and E parts only. 

This work was done u.nder a financial grant No. 
FG-IN-412 from the United States, Department of 
Agriculture, Washington, D.C. 

Department of Entomology, O. P. Singh. 

J.N. Agricultural University, G. A. Gangrade. 
Jabalpur, India, January 6, 1977. 

1. Mukherjee, G. P., Indian J. Ent., 1962, 24, 94. 

2. Shrivastava, B. K. and Mathur, L. M. L., Ihid.^ 

1963, 25, 116. 
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NIPTERA INDICA SP. NOV., A NEW GENERIC 
RECORD TO INDIA 

A RARE discomycete was collected on three different 
hosts from three separate localities of Maharashtra, 
thereby showing wide distribution of this fungus. On 
examination and critical study, the fungus proved 
to be an undescribed species of the apothecial genus— 
Niptera Fr.^ (Dermateaceae). This genus had remained 
unrepresented in the fungal flora of India so fai^. 
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Table i 

Comparison between species of nfptej a 


Species 

Apothecia 

Asci 

Ascospores 

Reference 

N. laciistris (Ft.) Summa. 



22-30 X 

Saccardo'^ 

(type sp.) 

N. taxi Rea 

0*2-0-6 mm 

50-60 X 

6-9 pm 

8-12 x 

C. Rea« 

N. sub data Seaver 

1 mm 

8-10 X pm 

60-75 >- 

4 pm 

8-10 . 

J. ScaveP’ 

N. Miielleri-Argovensis Rehm 

0-5 mm 

6 pm 

30-40 X 

2-2-5jLxm 

9-JO X 

Graddon* 

AT. indica (present study) 

608-640 p 

4-5 pm 

80-100 X 

1-5-2 pm 

9-20 X 

All 1 he i s’ 


134-192/xm 

7-9 pm 

3 - 5-5 - 5 pm 

Collccticii 


Being of rare occurrence and a new species addition 
to Indian fungi, a brief Latin diagnosis of the fungus 
is provided. 

Niptera indfca sp. nov. 

Apothecia distincta, aggregate vel dispersa, cupulata 
vei discoidea, sessilia, superficialia, ncn-subicu]ata,atia, 
crrnosa, haustoria immersa intro textus; magnitiidir.e, 
608-S40 >: 134-192 ;um; excipula textuia gicbuicsa? 
parenchymatibus, pallide-burnnea, SO/um in diam.; 
cpithecia nullae; asci cylindracec vel ciavatae, bievia 
stipitatae, unitunicatae, octospciae, magniiiidine 
80-100‘7-9/xm; asccspcrae distichae.elHpscideee vel 
cylindracea, hyalinae, uni-septatae rare bi-vel tri- 
septatae, constricrae ad septa, magnit, 9-0-20-0 x 
3-5-5*5/xm: parpahysoidia filifermia, hyalina et 
numeresa. 



B I00|jm 


Fig. I. Niptera indica S'p. nov. A, Habit; B, Ape- 
thecium in V.S.; C, An ascus; D,. Ascospores. 

Matrix : On the wood of Syzyginm ciimvn (L.) 
Skeels (Fam. Myrtaceae) Legit A.W.S. at Bhimashankar 
(2-12-1973) No. AMH 3381 \Holotypus). 

This is a highly controversial genus with respect 
to its nomenclature and validity. However, recently 
Dennis" discussed its position at length and reinstated 
the name— Niptera^ 


The present collection was found to be distinct hem | 
the type species, viz., Niptera lacustris Suinma.' f 

and the other known species in gross morphologic: 1 \ 
characters besides being collected on hitherto ui.- ^ 
reported hosts. I 

Remarks: This fungus was also collected on Niighr 
anthus reticulatus (Stapf.) Brem. and Grevia hirsutu | 
Vahl. at Torna Fort and Mahabaleshwar Ncx Alvlll h 
2071, C.M.L 197436 and No. AMH 2521, C.M.l, L 
193249 respectively. 


Grateful thanks are olfered to Prof. M. N. .Kaiiu.i 
for his keen interest and helpful suggestions, to tic. 
Director, M.A.C.S., Poona, for laboratory faciliticsui ti 
to the Ministry of Education, Govt, of India, for tl.c 
award of the S.R.T. to the senior author. Tiund.' 


are also due to Dr. D. N. Pegler, Royal Botanic Garden. 
Kew, England, for confirming the identification. 




Department of Mycology and A. W. SuiititinAH. 

Plant Pathology, V. G, Rao. 

M.A.C.S., Research Institute, 

Poona 4 (India), January 10, 1977. 
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A LEAF SPOT DISEASE OF TUBEROSE 
(POUANTHES TUBEROSA L.) CAUSED BY 
A NEW SPECIES OF ALTERNARIA 

The Tuberose {Polianthes tiiberosa) is one of the popuh r 
coni iiircial flowers grown in Tamil Nadu. A leaf 
spot disease was observed during August-Deceiiiber 
1976 on Tuberose plants grown around Coimbatore. 
Tnj diseise minifests itself in the form of brown spots 
with faint concentric rings on the midrib and rarely 
on the mirgins of the leaf (Figs. 2-3). Occasionally 
spots were seen on the peduncle (Fig. 4). Infection 
soon leads to the drying up of the parts affected. The 
spots started as brown specks and attained a circular 
to oval shape measuring 10-30 mm in length and 4-5 mm 
in diameter. The number of spots per leaf varied 
from 1-10 and very often spots enlarged and coalesced 
into bigger patches. Infection on the peduncle was 
as dark brown patches of 10-50 mm. in length. The 
pathogen was a species of Alternaria. Pathogenicity 
was successfully proved by spraying spore suspensions 
from oat-agar cultures on healthy leaves (injured and 
uninjured) and it was found that a greater number of 
spots were produced on injured leaves than on un¬ 
injured leaves. The fungus failed to infect Lycopersicon 
esciilentum Mill., Solanum melongena L., Nicotiana 
tabacimi L., Crossandra infundibiiliformis Nees., Amaran- 
thus gangeticus L., Capsicum anniium L., Jasminum 
grandijionim L., and Chrysanthemum indicum L. 



Figs. T~4. Fig. T. Healthy leaf of P. tiiberosa. 
Figs. 2, 3. Infected leaves with spots. Fig. 4. Infected 
peduncle. ,, , , , ,, k 

Colonies on oatmeal agar were dark brown to oF, 
vaceous. Sporulation was observed in 7-10 days- 
old cultures. The olivaceous to brown mycelium was 
septate and branched; conidiophores septate, brown to 
olivaceous and geniculate; conidia brown single, 
clavate, with a long beak, 3-7 horizontal septa and 


1-2 vertical septa; conidia (with beak) measured 
25•60-76*80/i. X 6*4 — 19*20with a mean of 58*88 
X 12*42/L. 

From perusal of literature it appeared that Altcnicria 
has not been recorded on P. tuberosa so far. The 
characters of our fungus do not conform to any of 
the spe:ies of this genus so far described. Further, 
the failure of our fungus to infect any of the plant 
species other than its original host also indicated that 
t ie fungus is a new species, and it is being described 
as such here: 

Alternaria polyantlii sp. nov. 

Hypha septatis, ramulosis, olivaceo—brunnea, coni’ 
diophori septatis olivaceo—brunneae, geniculatus, coni¬ 
dia, singula, clavate, brunneae, rostrate, septis trans- 
versia 3-7, septis verticalibus 1-2, 25*26-76*8/x 
X 6*4-19*20/X. mediet 58*88 X 12-42 p. 

Typus lectus in foliis viventibus polianthes tuberosa 
L. in Coimbatore. 

Dr. .). L. Mulder, Commonwealth Mycological 
Institute, Kew, Surrey, England, has kindly examined 
the fungus and confirmed that the fungus does not 
belong to any of the species so far described. We 
are very thankful to the Director and Dr. J. L. Mulder 
of the CMl, K.ew, Surrey, England, for this courtesy• 
This is also the first record of Alternaria on P. tuberosa' 
The fungus culture has been deposited at CMl, Kew’ 
Surrey, England, as IMl No. 208165. The diseased 
leaf specimen and the culture have been deposited at 
the Plant Pathology Herbarium, Tamil Nadu Agricul- 
rural University, Coimbatore (No. H.R. 12: 16). 
Department of Plant Pathology, V. Mariappan. 
Tamil Nadu Agricultural Kochu Babu. 

University, Coimbatore, T. K. Kandasamy. 

January 25, 1977. 


TUBERCULINA COSTARICANA SYD.: A NEW 
HYPERPARASITE ON GROUNDNUT RUST 
{PUCCINIA ARACHIDIS SPEC.) 

The plants of groundnut {Aracitis hypogaea L.) grow¬ 
ing in Experimental Farm, Agricultural University, 
Jabalpur, suffered with a rust Puccinia arachidis Speg- 
during August-September 1975 and 1976* In Septem¬ 
ber 1976, the hypophyllous uredia were found covered 
with a light purplish fungal coating. The develop- 
me:it of uredosori and uredospores was almost checked 
and the whole sorus was covered by the hyper¬ 
parasite. 

■ The fungus was isolated in pure culture..on potato- 
dextrose-agar medium from the infected rust pustules. 
Pathogenicity of the organism was established by 
spraying conidial suspension in sterilized tap-water 
from.a 15 day-old culture in P.D.A., on a 2-month 
old rust uncontaminated peanut plants. The inoculated 
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• plants were incubated in polyethylene bags for 3 days. 
Suitable control was also maintained. The uredia 
were covered with a light purplish coating, producing 
abundant conidia in sorus within 5 days. Reisolations 
, yielded identical culture of the organism. The uredini- 
colous nature of the fungus with smooth sporodochia, 
hyaline, amerospores confirm the genus Tuberculina^ 
Sacc. The detailed characters are as follows: 

Sporodochia light purplish, flat, extensive; conidio- 
' phores simple, nonseptate, hyaline; conidia produced 
acrogenously, single hyaline, smooth, thin-walled, 
1-ceIlel, slightly ellipsoid to eiongate-fusifcim or 
obovate, 7-2~10-7 x 5-5-8/x (Fig. 1). 



... 

10 

Fig. 1, Mature conidia of T. costaricana Syd. 

On the basis of the above morphological characters 
of the fungus, it is identified as T. costaricana Sydow 
{Ann. my col. Berl. 1927, 25, 154). Of the two species 
of Tuberciilina recorded in India^”^’®-®s on various 
rusts, genus like Phakopsara, Uromyces, Aecidium 
and Ravenelia, only T. persicina (Ditm.) Sacc. para¬ 
sitizes the genus FuccinicP (P. heterospora Berk, and 
Curt.). No record of T. costaricana on Puccinia 
arachidis is available in the literature. It is the first 
record of this species of hyperparasite on the genus 
Puccinia (P. arachidis Speg.). 

The specimen has been deposited in Herb. IMI, 
Kew, No. 207774 and in the herbarium. Department 
of Plant Pathology, J.N, Agricultural University, 
Jabalpur. 

The authors express their thanks to Dr. A. Johnston, 
Director and his staff of the Commonwealth Myco- 
logical Institute, Kew, for their help in the identifica¬ 
tion of the species. 

Department of Plant Pathology, N. D. Sharma. 
J.N. Agricultural University, S. C. Vyas. 

Jabalpur 482 004, M.P., India, A. C. Jain. 

January 3, i977. 
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CHROMOSOME NUMBER OF THE CESTODE 
LYTOCESTUS INDJCUS 

The pausity of knowledge on the cytology of Cestodes 
has been traced to the technical difficulties like the 
small sizes of their cells and chromosomes, short dura¬ 
tion of stages, presence of tough cuticle, powerful 
muscles and the syncytial nature of parenchymatous 
cells rendering the material arduous for squashing^. 
Among the 37 genera and 89ispecies of Caryophyllidea 
only few a members such as Archigetes sp.^, Hunterella 
nodidoscP, Atractolytocestus ; huronensis^, . dead Glari- 
dacris larueP have been studied for their chromosome 
numbers. The genus Lytocestus belonging to the 
subfamily Lytocestinae and possessing seven species®*’ 
has not been investigated for its cytology. The ,, chromo¬ 
some number of Lytocestus indicus is reported here. 

The parasites collected from the fresh water fish 
Clarias batrachus were washed in Ringer’s A solution^ 
and treated for 2 hours at room temperature in the 
same solution containing 1 part of 0*05% colchicine 
to 5 parts of the former. Material was fixed in acetic 
alcohol and processed by the haematoxylin squash 
method described elsewhere® by a slight variation of 
using the mid regions of parasites containing the testes 
instead of the entire parasites for processing. 
The testes were teased before squashing in a drop 
of 45% acetic acid on a slide employing a binocular 
microscope. 

A lack of divisional figures in sufficient numbers 
was noticed.in the material colleoted from the hosts 
at different time intervals. It has been shown in 
Dlphyllobothrium dendriticurrP that starvation of the 
host reduces the mitotic activity and that nutrients 
keep the same at a higher level. It is not known 
whether the absence of divisions described here .is 
due to a similar situation. In instances where divi¬ 
sions were found, they were seen in abundance. Diffi- 
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culty was also experienced in getting good spreads of 
chromosomes enabling accurate counts. Hence a 
large number of cells were scored for the purpose. 
Figure 1 shows a group of cells in meiotic division.That 
sixteen chromosomes constitute the diploid number 
of L. indicus is evident from the presence of eight biva¬ 
lents in diahinesis (Fig. 2) and metaphase I (Fig. 3). 
Detailed analysis of mitotic chromosomes from this 
as well as other species of these otherwise fastidious 
parasites is being envisaged with a view to constructing 
caryotypes and idiograms by standard methods and 
discuss their interrelationships from systematic and 
evolutionary points of view. 



Figs. i~ 3. Haematoxylin squashes of testes of 
L. indicus. Fig. 1. A group of cells in meiotic divi¬ 
sion. X ca. 700, Fig. 2. Diakinesis, x ca. 2,500. 
Fig. 3. Metaphase I. x ca, 2,500. 

The authors are thankful to Prof. O. S. Reddi, 
Department of Genetics and Prof. P. Ramachander 
Rao, Department of Zoology, for their keen interest 
and encouragement and to Dr. M. Shah Baz Khan, 
Reader in Zoology, Arts and Science College, Secundera¬ 
bad, for identifying the specimen. 

Department of Zoology Shantha Vija'/araghavan. 
and 

Cytogenetics Lab., S. Subramanyam. 

Department of Genetics, 

Osmania University, Hyderabad 500 007, 

(A.P.), February 3, 1977. 
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SUPERNUMERARY SPIKELETS IN BREAD 
WHEAT 

One spikelet at a point on the rachis is a normal condi¬ 
tion in wheat. Varieties like NP 863 may have two 
spikelets at some points^. Genes for suppression of 
spikelet reduplication are already known to be asso¬ 
ciated with the left arm of chromosome 2A and the 
right arm of chromosome 2D“. 

Eleven Fo populations monosomic for chromosomes; 
lA, IB, ID, 2D, 3D, 4A, 4D, 5D, 6A, 6D and 7B, 
were compared with normal, disomic Fg population 
of Red Bobs x Sharbati Sonora. 19 plants with 
supernumerary spikelets and (or) additional leathery 
florets (Fig. 1) were found in the Fg population derived 



Fig. 1. (i) Spike with supernumerary spikelet and 
florets, (ii) Normal spike, (iii) Spike with supernume¬ 
rary spikelets. 

from monosomic F^ for chromosome 7B which con¬ 
sisted 203 individuals. These were the only plants 
alfected in a total of 1,800 plants observed from all 
the populations. The number of positions, at which 
these spikelets appear, varied within and between the 
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plants. Uusually, ths first tiller had greater number 
of such spikelets than those in the late tillers. Two 
such plants on cytological observation were found to 
be monosomic (41 chromosomes). It is obvious that 
all the monosomic plants did not possess supernume¬ 
rary spikelets. 

It is important to note that Red Bob monosomies 
for chromosome 7B have a tendency to bear super¬ 
numerary spikelets at one or two positions on the spike. 
Penetrance of this character appears to be incomplete. 
Further, supernumerary spikelets were not feund in 
Fi monosomic for 7B. 

These observations indicate that chromosome 7B 
is associated with the formation of normal spikletes, 
Monosomic condition for chromosome 7B itself is 
sufficient to produce abnormal spikes in Red Bobs. 
But this is not true with chromosome 7B of Sharabati 
Sonora as evident in the monosomic where the 
univalent is from Sharbati Sonora, The appearance 
of this character again in- Fa progeny of monosomic 
Fi indicates genes on other chromosomes too. The 
expression of the character under consideration, thus, 
required segregation of favourable alleles together with 
monosomic condition for chromosome 7B. Thus the 
Monosomic F 2 analysis of Red Bobs x Sharbati 
Sonora for eleven chromosomes revealed the associa¬ 
tion of genes for normal spikelet with chromosome 7 B. 
Department of M, S, KxjRUViNASHETn. 

Agricultural Botany, J. V. Gotjd. 

College of Agriculture, A. F, Habib. 

Dharwar 580 005, India, 

August 5, 1976. 
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TWO INTERCHANGE TRISOMICS IN 
PEARLMILLET 

In pearlmillet, primary trisomics were grouped into 
morphologically distinct types by Gill, Virmani and 
Minocha^ and Manga.^ One type designated as Slender 
trisomic by both the authors was reported by the latter 
to have produced on selfing an unrelated primary triso¬ 
mic. In the fourth generation progeny of this Slender 
trisomic two of the plants obtained on open pollination 
were morphologically different from control diploids. 
One was of the ‘ Slender ’ type and the other resembled 
to some extent the ‘ Bush ’ type trisomic described by 
Manga^. The Bush trisomic corresponds to the Dark 
green trisomic described by Gill et al} The ‘ Bush ’ 
type plant differed from the typical Bush or Dark 
green trisomic in that it had narrow, stiff and .erect 
leaves, with 8 tillers and a few lateral branches and was 
very late flowering. 

Study of meiosis in pollen mother cells revealed that 
both plants were trisomics, with In ^ \5 chromosomes 


and in both associations of five chromosomes wei^ 
observed (Fig. 1). 500 PMC’s in the Slender 



^ Figs. 1-2. Two PMC’s from an interchange trisonu. 
Fig. 1. Showing an association of five chromosome 
Fig. 2. Showing a ring of four chromosomes ar 
an unpaired chromosome. 

type plant and 100 PMC’s in the ‘Bush’ type plar 
were examined at diakinesis and the data relating \. 
the types of associations observed are presented ; 
Table I. 

It can be seen from the table that associations ^ 

5 chromosomes were frequent. An association t r 
five chromosomes in a trisomic is possible under 
conditions: (1) when the extra chromosome is a tc , 
tiary one and (2) when an extra chromosome, whic ^ 
is a normal one, is present in a heterozygous inttj-y, 
change background. In the latter case when the ext j ^ 
chroniQSpme rcinains as a univalent a rinp pf | 
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Table I 

Chromosome associations at diakinesis in the ‘ Slender ’ 
and ‘ Bush ’ type plants 


Proportions of cells 
in each class in % 

Chromosome association- 

‘ Slender ’ ‘ Bush ’ 


1 

V + 5 ii 

-38*0 

32*0 

1 

iv«3 -f- 5 ii -f 1 i 

12*6 

10-0 

1 

iv^ 4- 5 ii + 1 i 

11*8 

6*0 

1 

iii + 6 ii * 

29*6 

39*0 

1 

iii + 5 ii -h 2 i 

2*0 

2*0 

6 

ii + 3 i 

0*4 

2*0 

7 

ii 4- 1 i 

5*6 

9*0 

No. of cells examined 

500 

100 


c — chain of four. r — ring of four 


made intense search for the other spore forms pro¬ 
duced by this rust fungus and succeeded in finding 
out the telia which is described in this paper. 


Melampsora geniculatae Ramachar and Bhagya- 
narayana sp. nov. (Fig. 1.) 



configurations is expected^. As can be seen from the 
table rings of four chromosomes were found in both 
plants (Fig. 2). From this it is concluded that 
both the plants were interchange trisomics. 

One of the methods of assessing preferential pairing 
is studying the frequency of trivalents and closed bi¬ 
valents formed by the interchange complex^. In the 
present study it was observed that this condition was 
at a low frequency; 8% of the PMC’s in the ‘ Slender ’ 
type plant and 14% of the PMC’s in the ‘ Bush ’ type 
plant contained such a configuration. Hence it was 
concluded that preferential pairing was not of signi¬ 
ficance in the present interchange trisomics. 

We are thankful to Dr. J. V. Pantiilu for guidance 
and to the U.G.C. and the C.S.I.R. for the award of 
research fellowships. 

Department of Botany, P. S. R. L. Narasinga Rao. 
Andhra University, I. Narayana Rao, 

Waltair 530 003, India, 

February 12 1977. 
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A NEW SPECIES OF MELAMPSORA FROM 
ANDHRA PRADESH 

Recently Ramachar and Bhagyanarayana^ described 
Caeoma euphorbiae-geniuclatae a rust fungus parasitiz¬ 
ing on Euphorbia geniculata Ortega from Hyderabad, 
In their paper the reason as to why Melampsora 
euphorbiae-geniculatae previously reported by Kern 
and Thurston^ also on Euphorbia geniculata as 
^e4 4Usit was pointed out. Sipce then the authors 


Fig. 1. M. geniculatae, vertical section of a Telium. 

M. euphorbiae-geniculatae Kiiern and Thurston, 
Mycologia 36:507, 1944, nomen valid, sed illegit. 
Caeoma euphorbiae-geniculatae Ramachar and 
Bhagyanarayana, Trans. Br. mycol. Soc. 61 (1): 
139-140, 1976. 

Spemiagonia ignotis. Aeciis amphegenis, pleurmque 
hypophyllis, caulicolis, in areas magnus plus minus 
Li.Tiformiter dispersis, aggregatis vel confluentibus in 
maculis 0*5-1 *5 mm diam. flavescentibus, dein pul- 
verulentis, paraphysibus, epidemiide rupta conspicua; 
sporis ellipsoides vel globosis, 12-15 (-16*5)x 

10-13*5jum, membrana 1-2 pm crassa, hyalina vel 
flavida, minute verrucosa. Uredinis ignotis. Tellis 
minutes, hypophyllis, non visis, subepidermalibus; 
sporis 27-54*4 x 16 pm, cylindraceis, palide aureo- 
brunneis, membrana ad apicen* et ad latere 1 pm 
crass. 

Spermagonia not known. Aecia caeomoid, amphy- 
genous, usually hypophyllous yellowish, pulverulent, 
paraphysate; aeciospores 12-15 (-16*5) x 10-13*5 nm, 
ellipsoidal or globoid, wall 1-2 ^am, thick, hyaline 
or yellowish, minutely verrucose. Uredinia not known. 
Telia subepidermal, hypophyllous, minute; telio- 
spores 27-54*4 x 9-16 pm, cylindrical pale golden 
brown, uniformly 1pm, thick. 

Holotype: On Euphorbia geniculata Ortega, Bota¬ 
nical Garden, Osmania Univesity, Hyderabad, June 
1976, Ramachar and Bhagyanarayana. The type 
slide has been deposited at C.M.I. 

Melampsora geniculatae appears to be a microcyclic 
and autoecious rust fungus. The distinct, features of 
this species is the production of only two spore forms 
in its life cycle, viz., aeciospores and . teliospores. 
Petersen^ classifies this type of IJfe cyc\^ under catopsik^ 
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Tiis authors wish to express their thanks to Prof. 
Jafar Nizam, Head of the Department of Botany, 
Osmania University, for his encouragement. The help 
given by Drs. N. Ramayya and Miss B. K. Vaidehi, 
Readers in Botany, Osmania University, is appreciated. 
One of us (G. B.) is grateful to the Osmania University 
authorities for awarding a U.G.C. Junior Research 
Fellowship. 

Mycology Res. Lab., P. Ramachar. 

Department of Botany, G. Bhagyanarayana. 

Osmania University, 

Hyderabad 500 007, A.P., 

January 5, 1977. 

1. Kern, F. D. and Thurston, H. W. Jr., Mycologia, 

1944, 36, 507. 

2. Petersen, R., H. Bot. Gnrz., 1974, 40 (4), 456. 

3. Ramachar, P. and Bhagyanarayana, G., Trans, 
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LEVEL OF GLUTAMIC AMINOTRANSFERASE 
AND GLUTAMIC DEHYDROGENASE ENZYMES 
IN SEED 

The presence of two important enzymes in nitrogen 
metabolism, viz., glutamate-oxaloacetic aminotrans¬ 
ferase (GOT; E.C. 2.6.1.1) and glutamate dehydro" 
genase (GDH; E.C. 1.4. 1.3) have been reported in 
seeds^*^. It has been shown that the activities of 
these enzymes, present in minute amounts^, vary to a 
considerable extent in seeds and seedlingL It probably 
depends on the type of seeds with respect to the ability 
to activate the existing enzyme or de novo synthesis 
of enzyme protein during the germination process. 
There is no report in the literature to show whether 
there is any relation between concentialien cl the 
protein with the levels of these enzymes in mono and 
dicot seeds. In the present experiment, an attempt 
has been made to study this. 


Seeds of wheat (var. NP 876), barley (var, j . 
rice (var. BC-6), mustard (var. T 39), pea (var. I 
mung (var. PS 16), Soybean (var Glycine maxi ' 
tobacco (var. Virginia) were selected for the 
Five g of the seed powder was macerated with :' 
of Tris-HCl (0-2 M. pH 8*2 containing i 
triton). Cell debris were removed througli 
layers of muslin cloth and the filtrate was 
fuged at 25,000 x g for half an hour at 5'C. 
supernatent was dialysed at 5°C against the • 
buffer for 18 hours and the precipitate formed d 
dialysis was removed by centrifuging at 2,000 . ^ 
pH of the extract was adjusted to 8 • 2 and 8 • 6 for i 
and GOT enzymes, respectively. The assays ol ^ 
the enzymes were carried out following the nte 
described earlier^. The specific activity of the co: ■ 
is defined as the amount of product formed t 
reaction mixture per min per mg protein in the c' 
extract. The soluble protein in the enzyme 
was determined following the methods of 1 ' 

etal,^. The protein content of the seed was • 
mined on the basis of nitrogen in the digested 

Results on enzyme activity and the protein cr 
of seed are presented in Table I. It is observe, 
wheat, barley and rice have higher level cd ? 
the enzymes than the dicots studied. The highes' •' 
of enzymes w^as recorded in wheat. It n.. - 
mentioned that the high amount of seed proteii! ' 
related with the amount of above two enzymes 
the other hand a low activity of the enzyme*, ■ 
recorded. Further GOT and GDH activities 
not related to each other at least in ungcrurr ; 
seed. However, it is possible that they may iU . ■ 
some relation during the germination proces.s ; 
later part of growth since both the enzymes t ; 
a group closely associated to nitrogen metabtdi*, 
this deserves further investigation. 


Table I 

Protein content, glutamate-oxaloacetic aminotransferase and glutamate dehydrogenase activities in seed' 
Triplicate samples were taken and the values given (± SE) are mean of three observations 


Seed 

Protein content 
% dry weight 

GOT activity n 
moles oxaloacetate 
formed/min/m.g 
protein 

GDH activity n moles 
NADH oxidized/ 
min/mg protein 

GOT/ 

GDH 

Wheat 

12-2±0-24 

194-4±15-5 

2*42dz0-14 

81 

Barley 

12-8+0-25 

54-3± 3-2 

1*44±0*05 

37 

Rice 

7-3±0-14 

56-6± 3-4 

M2dz0-05 

50 

Pea 

22-0±M2 

13-2± 0-5 

0*49i0-01 

27 

Mung 

23-6±M8 

59-2± 3-5 

0*76di0*03 

78 

Soybean 

40-2±2-01 

42-6± 2-4 

0-91i0-04 

47 

Mustard 

25-3±0-75 

4-9± 0-1 

0*68±0-05 

7 

Tobacco 

33-l±l-32 

39-4± 1-9 

0-94d=0*03 

42 
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Authors are grateful to Dr. G. S. Sirohi, Head, 
Division of Plant Physiology, for providing neces¬ 
sary experimental facilities. 

Division of Plant Physiology, G. C. Srivastava. 

Indian Agricultural M. Pandey. 

Research Institute, 

New Delhi 110 012, 

November 2, 1976. 
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RADIATION INDUCED AMBER-GRAINED 
MUTANTS IN VARIETY TONARI 71 OF WHEAT 
The value of induced mutagenesis in plant breeding 
has been a point of debate for a considerable time and 
the opinions have differed from euphoria at one extreme 
to complete pessimism on the other. It has, however, 
now come to be accepted that for rectification of 
simply inherited shortcomings of varieties otherwise 
agronomically very superior, mutation breeding is 
a very useful adjunct to the conventional plant breeding 
procedures. In this communication we report 
mutations for grain colour induced by -gamma-ray 
treatment in the variety Tonari 71. Tonari 71 was 
released from the CIMMYT programme in Mexico 
in 1971 and has the advantage of high yield, high 
protein content (14*9%) high sedimentation value 
( 4 o* 2 cc) and a high degree of field resistance against 
all the three rusts. In the special varieties category 
of the Ail India Coordinated Wheat Trials, Tonari 
71 recorded the highest yield in the year 1972-73 and 
was characterized by a very wide adaptability. This 
variety however, has the handicap of possessing red 
coloured seed which lowers its consumer acceptability. 

Dry seeds of Tonari 71 were treated with 30 KRad 
of Co^® gamma-ray in one experiment. In another 
experiment, seeds presoaked for 17 hours in water 
were treated with 0*02% nitroso methyl urea (NMU) 
for six hours at 25° C. The seeds were sown in the 
fields for raising plants. The plants were 
selfed to eliminate any outcrossing and thrashed indi¬ 
vidually with care to prevent any mechanical mixture. 
Large Ms populatiolis were grown for both the treat¬ 
ments and rigorous screening was exercised for plants 
with amber coloured grains. The NMU treatment 
did not yield desired results but one plant with amber 
grains was identified among the M 2 population from 
the gamma-ray treatment. This plant was identical 
with the parent variety with the exception that it has 
colourless auricles and waxy earheads and leaves 


instead of pink auricles and non-waxy head and leaves. 
The mutant had also a tendency to be late in matu¬ 
rity by about six days. Progenies of the 29 selected 
mutant plants bred true for amber grain in the M 3 
and subsequent generations. Seeds from single plant 
progenies of these 29 plants were bulked in M 4 to com¬ 
pare the yield performance of the mutant with the 
parental variety. Data were also recorded on yield 
contributing attributes such as average productive 
tillers per plant, the average number of grains per 
earhead and thousand kernel weight. This infor¬ 
mation is smmarised in Table I. It is observed that 
Table I 


Data on yield and some yield contributing attributes 
on selected amber grain mutants of Tonari 71 


Number Number 
Grain of of 

yield productive grains 

Mutant line (kg) tillers/ per 

three plant panicle 

15'rows (Av. of (Av. ojf 

5 plants) 5 plants) 

Weight 
of 1000 
kernels 
(gm) 

Tanori 71 Control 

1-35 

9*0 

73-55 

38*5 

TM- 1-2 

1*50 

16*4 

59*6 

42*0 

-4 

1*50 

17*0 

65*2 

43-0 

*-11 

1*50 

11*4 

64*0 

44*0 

-14 

1*60 

11*8 

54*0 

44-0 

-16 

1*70’" 

12*2 

55*0 

41-0 

-20 

1*75’^ 

8*2 

57*6 

42*5 

-23 

1*55 

12*2 

60*1 

42*0 

-24 

1*50 

15*4 

67*0 

42*0 

-25 

1*50 

11*0 

57*0 

43-0 

-28 

1*70* 

10*4 

57*2 

43-5 

-29 

1*50 

9*2 

52*0 

42*0 

-30 

1*50 

14*2 

60*4 

42*0 

-36 

1-75* 

10*2 

d3*0 

43*0 

-40 

1*50 

12*6 

61*6 

45-0 

-44 

1-65 

12*8 

65-0 

43-5 

-49 

1*40 

15*2 

62*0 

44-0 

-54 

1*50 

10*8 

71-0 

43*0 

-73 

1*50 

9*8 

55*2 

44-0 

-77 

1*50 

10*0 

58*4 

43-0 

-83 

1*60 

- 12*8 

62*0 

40-0 

-84 

1*50 

13*8 

57*0 

44-0 

-87 

1*50 

8*7 

56*8 

44-0 

-90 

1-80*^ 

8*3 

y 57*0 

40-0 

-93 

1*60 

9*2 

57*6 , 

43*0 

-97 

1*55 

9*2 

62*4 

44-0 

-100 

1*70* 

11*2 

60*4 

45-0 

-101 

1*60 

9*5 

53*2 

42-0 

-102 

1-50 

12*2 

54*6 

45*0 

-107 

1-50 

10*4 

60*0 

42-0 

SE„. 

0-106 

2-366 

5-146 

1*524 

C.D.at 5% 

0-306 

6-843 

14-883 

4-422 
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a dig-es of inter-culture variability is present for all 
the attributes studied. This is not surprising when 
one considers that radiation treatment will randomly 
affect a number of loci and thus produce genetic hetero¬ 
geneity in the off-spring. Another point of interest 
is that the data on selected promising progenies clearly 
indicate that in the matter of yield the mutants are 
atleast at par with, or even superior to, the parental 
variety. 

Mutagenically induced amber grain mutants have 
been reported previously.^’^ The realisation in muta¬ 
tion experiment of a desired grain colour rectification 
of Tonari 71 underlines the value of mutation breeding 
as a tool when applied to well planned experiments 
with limited objectives. 

Division of Genetics, R. N. Sawhney. 

Indian Agricultural Research V. L. Chopra. 

Institute, New Delhi 110012, Rajender Kumar. 
January 20, 1977. H. R. Mohindroo. 

1. Verghese, G. and Swamlnathan, M.S., Cnrr. Sci. 

1966, 35, 469. 

2. Sawhney, R. N., Jain, H K., Joshi, B. C. and 

Singh, D., Froc, Int, Symp. on use of Isotopes 
and Radiation in Agriculture and Animal 
Husbandry Research , Neiv Delhi, 1973, p. 214. 


error (x J: S.F.), was 1*95 1 0*().T Regulars 
rence of 22 chromosomes in root tip ccds as well * 
bivalents in pollen mother cells indicated thut 
basic number was 11. This record seems to sij- 
Briickner’s*’ classification of this genus under tlic 
Commelineai^ nnd Brenan’s^' categani/ation t 
his “group I ” where several members possess \ 
chromosonics. 


fe ■ ■- 


CYTOGENETICS OF COMMELINACEAE: 

VT. A New Basic Chromosome Number for the 
Genus Floscopa 

DiFFERiN'G chromosome numbers have been reported 
by earlier workers for Fh scopa scandens Lour as 
noT x = 91 , and 15^ We are reporting here 

the number of 2n=22 and n = H, which is new 
for this species and also for the genus. In a population 
of plants, two types differing only by poor and vigo¬ 
rous vegetative growth occurred in Taukucha-Rangtia 
forest and also in Sylhet of Bangladesh. The plants 
were brought to Dacca and grown at the Dacca Univer¬ 
sity-Botanical Garden. Cytological observations weie 
made for three successive years from the same popu- 
lation. ^ 

In studying the chromosomes of root tip cells 
haematoxyhn squash method^ preceded by pretreat¬ 
ment in saturated paradichlorobenzene for three 
hours was used. Acetocarmine squash method’ 

he r^t tip cells from both types showed 22 chromo¬ 
somes (Figs. 1 and r). The chromosomes were 
heteromorphic with one pair being much larger th->n 
the rei,f Tne pollen mother cells of both types cor 
tained 11 bivalents (Figs. 2, 3 and 4). The n^ean 
c tasnta trequency per bivalent estimated fronT 36 
w-!l-.pread oolien mother cells, along with sldard 




* V 

•yasiJL. ^ 





Figs 14. Hg. 1 Somatic clirom<).souic.s lu 
tip cell; .Fjg. 1, Camera lucida drawing of | , 
Figs. 2, 3 and 4. 11 bivalents in pollen luothci 

We thank Dr. D. K. Banerjee, Deputy Dur 
Botanical Survey of India and Dr. M. S. Klian, IH 
ment of Botany, University of Dacca, for t’hci/ 
in the identification of the plant. 
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Some Additions to Indian Ascomycetes 
A numbsr of ascomycetous fungi were collected in 
the year 1976 during survey of ascomycetous fungi 
of Bhagilpur, Bihar. They were sent to Kew, 

England, for identification. Out of these five were 
found to be unrecorded from India. Sc they are 
listed below with their hosts and locality. This is 
the first report of their occurrence in India. 

1. Clathridium corticola (Fckl.) Shoem.aker and 
Muller (IMI-209198). 

On dead twigs of Cliton'a teinatea L. from 
Botanical Garden, Bhagalpur University, 
Bhagalpur. 

2. Ophiobolus spirosporus Ahmad (lMI-207754). 

On submerged and living leaves, leaf sheaths 
and stems of Sacchannn 'spontaneum L.^ 
Zoological tank, Bhagalpur University, 
Bhagalpur. 

3. Didymosphaeria oblitescens (Berk and Br.) Fckl. 
(IMI-209197). 

On dead twigs of Premna muavnata. Botanical 
Garden, Bhagalpur University, Bhagalpur. 

4. Lophiostoma vagans Fabre. (1MI--207751). 

On dead twigs of Jasminium sambac Ait., 
Botanical Garden, Bhagalpur University, 
Bhagalpur. 

5. Lophiostoma angustilabnim (Berk and Br.) Cke^ 
(IMI-209205). 

On dead twigs of Solidago sp., Botanical Garden, 
Bhagalpur University, Bhagalpur. 

The author expresses his gratefulness to the Director, 
C.M.I., Kew, England, for identification and to Profes¬ 
sor K. S. Bilgrami, Head, P.G. Department of Botany, 
Bhagalpur University, for necessary laboratory facilities. 
P. G. Botany, M. A. Rizwi. 

Bhagalpur University, 

Bhagalpur 812 007, 

February 12, 1977. 


Diplodia carissae Ahmad on Carissa —-A New Record 

for India 

During November 1973 a severe leaf spot disease 
was observed at Khargone on the foliage of the Carissa 
carandas Linn. The synptoms were observed only 
on leaves. Both the surfaces of affected leaves bore 
irregular, necrotic spots, measuring several cm. in 
diameter and covered almost half of the leaf blade. 
The fungus was identified as Diplodia carissae Ahmad. 
Repeated isolations of the fungus on Potato-Dextrose- 
Agar (P.D.A.) confirmed the association of Diploidia 


carissae Ahmad with the lesions. The herbarium 
material has been deposited under IMI No. 177822. 
Diplodia carissae is a new fungus record for the 
country^"^ and Carissa carandas^ a new host record. 

The author is grateful to Dr'. Punithalingam of 
Commonwealth Mycological Institute, Kew, England, 
for confirming the identity of the fungus and to 
Dr. G. P. Agarwal, Head, Department of Postgraduate 
Studies and Research in Botany, University of Jabal¬ 
pur, Jabalpur, for encouragement and advice. 

Department of Botany, R. C. Rajak. 

Government Science College, 

Jabalpur, 25, 1976. 
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University, Allahabad Studies, Allahabad, 1963 
p. 246. 
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Fungi Associated with Rai (Brassica Juncea Hook. f. & 

Thoms). Seeds 

Rai is economically important crop, the seeds of which 
are used as condiments and in various medicines. In 
the present investigation, therefore, it has been inten¬ 
ded to study the fungi associated with rai seeds, which 
play a vital role in biodeterioration of seeds. 

For the surface mycoflora, the surface washings 
(washed the seed surface sterilized with double distilled 
water) of unsterilized seeds were plated on blotter 
paper, Czapeck’s-dox-agar and potato-dextrose-agar 
media separately. For internal mycoflora, the seeds 
were sterilized (with 0-1% HgClg solution) and plated 
on above media separately as followed by ISTA 
(Anonymous, 1966)^. All the plates were incubated 
at 25 ± 2*^ C for a week. Of the 17 fungal ioslates 
obtained in this way Aspergillus flavus Link ex Fries, 
A. niger Van Tieghem A. tamarii Kita, A, terreus 
Thom., Alternaria sp., Cladosporium herbarum (Pers.) 
Link and Penicillium sp. isolate No. 1 were found 
associated both ecto and endophytically. Aspergillus 
flavus, A. luchuensis Inui, A, sulphurous (Fres) 
Wehmer, A. versicolor (Vuill.) Tiroboschi, Alternaria 
tenuts Nees (Sacc), Cladosporium herbarum, Cunning- 
hmellasp.y Curvulariasp., Fusarium semitectum Berkeley 
and Ravenel, Fusarium sp., Helmintkosporium sp. and 
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Penicillumi sp. isolate No. 2 were found only in 
endophytic association. 

The isolates were identified by comparing their 
characteristics with those of the stalk cultures main¬ 
tained at the Department and also comparing them 
with the type descriptions available.-""^ 


Plant Pathology Research 
Laboratory, 

Department of Botany, 
Agra College, Agra 282 002, 
August 30, 1976. 


Y, K. Gupta. 

Y. K. Agarwal. 
A.N.Roy. 

M. N. Gupta. 
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Anonymous, Proc. ISTA, 1966, 31, 1. 

Barnett, H. L., Illustrated Genera of Imperfect 
Fungi. Burgess Publishing Co., 426 S. Sixth 
Street, Minneapolis 15, Minn. (Second edition). 


3 Gilman, J. C., A Manual of Soil Fungi. The 
Iowa State College Press, Ames., Iowa, 1945. 

4. Subramanian, C. V., Hypomycetes, ICAR Publi¬ 
cation, New Delhi, 1971. 


Two New Diseases of Grape Berries 
PJioma macrostoina Mont, and Cladosporiwn 
tenuissimum Cooke were found to be associated 


with the decay of grape berries {Viiis vimfera L.) 
in storage and transit at Allahabad. The decay 
caused by both the fungi appeared through the 
stalk-end or growth cracks on the fruits. Pycnidia ^ 
of P. macrostoma and cottony growth of C. tenuis^ f 
simum were observed on the infected berries. Ij 
No single fruit was found to be infected simul- 
taneously by both the organisms. The losses caused I; 
by P. macrostoma as well as C. tenuissimum varied 
2~6%. Wangikar et n/.i recorded Cladosporhim ■ 
oxysponim on grape berries, but the above | 
organisms have not been reported on fruits of ^ 
V. V in if era from India. 

The author is thankful to the Director, C.M.L, 
Kew, England, for confirming the identity of both 
the organisms (No. IMI, 199042 and 199041 
respectively). 

P.G. Department of Botany, Jamaluddin. 

Bhagalpur University, 

Bhagalpur-7, October 28, 1976. 


1. Wangikar, P. D., Rant, J. G. and Gopalkrishnan; 
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REVIEWS AND NOTICES OF BOOKS 


Annual Review of Phytopathology (Vol, 14), Editor: 
K. P. Baker, Associate Editors: G. A. Zentmyer 
and E. B. Cowling (Annual Reviews, Inc., 4139, 
Elcaminoway, Paloalto, California 94306, U.S.A.), 
1976. Pp. 1-511, 22X 14*5 cms. Price: S 17.00, 
Elsewhere S 17.50. 

This 14th volume in the series includes a prefatory 
chapter followed by Historical perspectives. Appraisal 
of plant disease, Pathogens, Morphology and Anatomy, 
Physiology of host-pathogen interaction. Genetics of 
host-pathogen interaction. Epidemiology, Influence 
of environment, Chemical control. Biological and 
cultural control. Breeding for resistance. Special topics, 
finally ending with the Indexes. The prefatory chapter 
which consists of four essays by Vanderplank whose 
photograph forms the frontispiece are particularly 
interesting and thought provoking. An important 
additional feature of this volume is a chapter on 
special topics which includes the plant disease clinic, 
fossil fungi and electrophysiological research in plant 
pathology. Though information on fossil fungi may 
not appear significant, a careful study of this topic 
shows, as rightly concluded by Pirozynski, that the 
fossil fungi can serve a potential as interpreters of 
past environments and this will be realised only 


after a coordinated study of fossil and modern fungi 
is undertaken. 

As usual, the various chapters in this volume have 
been extremely well written by specialists in the field 
and as rightly put forward in the preface, the Annual 
Review of Phytopathology has definitely served in 
the analytical synthesis of an expert to highlight signi¬ 
ficant progress and to show the remaining gaps. 

Finally, Dr. Vanderplank while concluding his 
four masterly essays (p. 10) effectively points out that 
“ The twin features of science, the publication explo¬ 
sion and ever-increasing specialization are going to 
make us need the Annual Review more and more 
The present volume thus amply justifies the state 
meat. This volume without hesitation must fine 
a place in all institutions where phy opathologica 
studies are carried out. 

K. Subramanvam. 


Annual Reviews of Physical Chemistry, Vol. 21 
(Annual Reviews Inc., California), 1976, Py 
vii-h 630. Price: USA $ 17.00, Elsewhere S 17.5( 
Annual Reviews of Physical Chemistry has bee 
a valuable publication of high quality since its incet 
tion. The present volume is no exception. This j 
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volume where Professor Henry Eyring is not 
but the patriarch has contributed an article 


theory of water structure. Of the total of 22 
in the volume, eight are related io rate theory 
kinetics and twelve broadly come under structure 
thermodynamics. We shall first examine the 




of kinetics. 


history of H 3 kinetics has been reviewed by 


Qxid Wyatt, restricting their attention to atomic 
^^^Se, dissociation and recombination reactions, 
^topments in the study of Molecular dynamics by 
Carlo methods (since Alder’s review in 1973) 
reviewed by Wood and Erpenbeck. Kine- 
nucleation and growth of crystals have been 
t^ixaed by Kahlweit while recent developments in 
f^Oory of isolated polymer molecule, dynamics in 
an(i associated viscoelastic properties form 
*^^Pter by Bixon. Molecular motions including 
^fleets, formation of encounter complexes, motions 
^Ivent molecules and conformational changes of 
^^ules have been discussed as factors affecting 
txom rates by Grunwald, Chang and Lefider. There 
^ Article by King and Setser on gas phase electronic 
Sy transfer processes of excited atoms with sufifi- 
^nergy to yield electronically excited products 
'^Counters with other atonis or molecules and 
tier on the simplest type of energy transfer colli- 
Process (conversion of translational into internal 
Eional and vibrational energy) by Toennies. The 
Te on chemical reactions at very low temperatures 
jr oldanskii introduces an area of potential experi- 
ta .1 possibilities. 

. the area of structure and spectroscopy, there are 
5W articles on spectroscopy of simple free radicals 
ler), resonance Raman effect (Johnson and Peti- 
3 ) and the new area of depolarizeu light scattering 
its application to study of reorientation of small 
soules, intermolecular interactions, orientational 
^lations, liquid crystals and dynamics of macro- 
joules (Bauer, Brauman ana Pecora). The article 
resonance Raman deals with large organic mole- 
5 in condensed phase and the article on free 
::a.l spectroscopy is limited, to closed shell species 
:l:iL are clearly chemical fragments. Schaefer’s 
:le on the theory of molecular electronic structure 
rs important and innovative contributions since 
ris’s review of 1973. Recent advances in protein 
a-llography have been described by Matthews, 
ther review in this volume which includes spectro¬ 


scopic and structural studies is the one by Gole on 
recent developments in high temperature chemistry; 
this article includes, amongst other topics, single colli¬ 
sion and low-pressure chemiluminescence studies. 
Transport of electronic excitation from molecule to 
molecule in crystals and its effect on EPR spectra and 
fluorescence have been discussed by Silbey. The 
review on Van der Waals molecules in gas phase by 
Blaney and Ewing is interesting and includes prepa¬ 
ration, detection, structure, properties, and so on, of 
these short-lived species. 

The article by Gasparoux and Prost on liquid crystals 
covers various aspects, particularly the elastic and 
hydrodynamic properties as well as phase transi¬ 
tions. On phase transitions beyond the simple Ising 
model, there is a brief article by Nagle and Bonner 
who discuss modern developments like multi tern 
systems, multicritical points, lattice systems with hard 
interactions and intermediate models. There is an 
interesting article on spread lipid films on water by 
Gershfeld who discusses thermodynamics, inteimole- 
cular forces and dynamic properties besides reactions 
in surface films. The article by Swinton reviews 
recent developments in the traditional area of solu¬ 
tions of non-electrolytes. An article on pyrometal- 
lurgy by Kellogg, Rao and Marcuson is also included 
in this volume. While the nature of this article is 
distinctly different fronr others, it is probably a good 
idea to have one or two such articles related to materials 
preparation and processes in a volume on physical 
chemistry. 

This volume of Reviews of Physical Chemistry 
maintains the high standards of this important series 
publication. However, one cannot help noticing 
diversity in the nature and magnitude of coverage in 
the different review articles. While such a volume 
should avoid articles listing a catalogue of references, 
there should still be some uniformity in the presentation 
of the varioUs reviews. In this volume, some articles 
are critical reviews of recent developments while 
others are overview articles; there are still others 
which are rather simple introductory reviews. In 
spite of such minor differences, all the reviews in this 
volume provide good and timely status reports and 
will undoubtedly be of value to all those engaged in 
research in the concerned areas. 

C. N. R. Rao. 
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Did Space Explorers Visit 
Ancient Egypt? 
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Recent theory In Archaeology suggests 
that visitors frpm outer space landed 
in Egypt in prehistoric times. 

Evidences such as paintings of space¬ 
ships, helmeted creatures, curious 
coincidences in the matching of the 
Pyramid’s dimensions with distances 
between the planets and the sun and 
stilt inexplicable engineering feats 
involved in building the Pyramids are 


salient points for this theory. 

Nobody can bet on the above theory, 
but the Guaranteed Reagents of 
Sarabhai M. Chemicals are the 
indispensable tools for laboratories to 
decipher this riddle and many other 
mysteries of modern science. 

Our Laboratory Reagents play the 
invisible role in all scientific endeavours 
from archaeology to oceanography. 


SARABHAI M. CHEMICALS 

Where scientific tradition of ingenuity never dies 







THE TWINNING IN CARBONYL PYRAZINE ir/5 (TRIPHENYL ARSINE) RHODIUM ( 1 ) 
PERCHLORATE [Rh(CO) (Pyz) (Ph^As),] CIO 4 

ANNAPURNA PANDA and D. S. SAKE GOWDA 
Dcpannlent of Physics, Cmlml College, Bant^nlore University, Bciitgalore 560 001 


Abstract 

The mcASLired cell coastants, the observed extinctions of the reflections and the double spots 
in the Weissenberg photographs, all indicate the ‘pseudo-symmetry twinning’ in carbonyl pyrazine 
bis (triphenyl arsine) rhodium ( 1 ) perchlorate crystals. 


Introduction 

rnirlH i^yiuhesis of a number of cationic complexes 
of rhodium( l) has been reported. Carbonyl 
pyrazine his triphenyl arsine) rhodium( 1 ) per¬ 
chlorate crystals have been obtained by the reaction 
of the complex [Rh(CO)o (Phj.As).j] CIO.^^ with the 
ligand pyrazine in alcohol (Reddy and Ramesh, 

I9741), 

X-ray study of these crystals were undertaken 
to collect the preliminary data and the intensity 
data needed for crystal structure analysis. Because 
the crystals exhibited twinning, further work on 
structural analysis was not continued. 

During the alignment of the crystals about the. 
crystallographic axes other than, the needle axis 
(/)-axis), slight deviation from the rotation axes 
showed considerable distortion of the layer line 
spots. A number of investigators have attributed' 
that this may be due to twinning in, the crystal. 
In the twinned crystals . we have more than a 
single individual of the same substance'. The 
individuals are so blended that their appearance at 
first sight is that of a single individual crystal 
(Tutton, 1922-). There are different types of 
twinning. The pseudo-merohedral symmetry in 
crystals of para-red (Grainger and McConncI, 
1969'f), the ipseudo-symmieitry twinning in 5,5'- 
bilsoxasole crystals (Cannas, Carta and Marongiii, 
1972'*), the study of the twinned felspars (Ro and 
Sadanaga, 1952''>) may be quoted as. examples. It 
is well known, that double spots appear in the 
clilfraction pattern due to twin structuire. Each 
reciprocal lattice point, due to one individual of 
the twin may either coincide or almost coincide 
with the reciprocal lattice point belonging to the 
other individual (Cannas, Carta and Marongiu, 
1972^). T,he pseudo-symmetry twinning observed in 
carbonyl pyrazine his (triphenyl arsine) rhodium(l) 
perchlorate has been reported in this article. 

Experimental 

The unit cell dimensions of the above crystals 
were determined using rotation as well as zero' 
layer Weissenberg pictures taken about difFerent 
crystallographic axes. Copper Ka radiation * was 

i Curr. Sci.— 2 


used. The crystal lattice is triciinic with cell 
constats 

a - 18-94 A, a — 90". 
h = 10-31 A, fj = 70° 16'. 
c 2 = 20-54 A, 7 =: 86 ° 59'. 

The number of formula units is two per unit cell. 
T'he molecular weight of the compound is 922-83 
and its linear absorption coefficient is 66-73 cm"-. 
The calculated and the measured densities are 
1-57 gm cm‘^ and == 1-56 gm cm"^ 
respectively. The crystal density was measured by 
floatation technique using carbon tetrachloride and 
bromobenzene. The measured density and the 
calculated density are in good agreement indicating 
two formula units in a cell. 

Discussion 

Based on cell constants,. the crystal lattice is 
triclinic. But the extinctions observed (hoi, 1 = 
2n -j- 1 ) indicate that it belongs to pseudo-mono- 
cliaic space group Pc with, one of the angles equal 
to; 90°, the other being close to 90°. The 
cell constants of the crystal, the extinction of the 
rellections and the double spots in the Weissenberg 
photographs, all indicate the pseudo-symmetry 
twinning. 

The Weissenberg pictures taken about the needle 
axis showed no splitting of spots. The zero and; 
the first layer Weissenberg pictures are shown in 
Fig. 1 . The absence of (hoi) reflections for 

1 ~ 2 n 1 confirms that c =. 20 - 54 A which 

otherwise shouild be equal to half this value. The 
zero and the upper layer pictures taken about the 
other two axes showed splitting of spots. Only 

the zero and the first layer Weissenberg pictures 
taken, about the r/-axis are shown in Fig. 2. The 
Weissenberg pictures taken about the c-axis were 
'not good i!or reproducibility and are not given 
here. 

Regarding the Weissenberg pictures taken about * 
the needle axis, no splitting of spots was observed. 
This may be due to the fact that the reciprocal 
lattice point of one individual crystal is coincident 
with that of the other individual of the twin. 

With respect to the Weissenberg pictures* taken 
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about the other two axes, the reciprocal lattice of and useful discussions. One of the authors 
the two individuals of the twinned crystal is non- (Annapurna Panda) wish to express her gratitude 
coincident and gives rise to double spots. It may to the Department of Atomic Energy, Government 
be concluded that the two individuals of the of India, for providing financial assistance. 



Fig. 1. hoi and hi I Weissenberg pictures no splitting of spots. 



twinned crystals are formed from independent nuciej 
during the process of crystallization. 
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STUDIES ON THE TOTAL SYNTHESIS OF 3-DEOXY-7-OXAESTRONE: SYNTHESIS OF 
l-DIETHyLAMIlSO-4-BENZYLOXYBUT-2-YNE AND 1-DIETHYLAMIN0.4-BENZYL0XYBUT-2-ENE 

S. R. RAMADAS and A. P. CHAUDHURI 
Department of Chemistry, Indian Institute of Technology, Madras 600 036 


T^ITH a view to synthesizing the hitherto 
^' unknown! 3 -deoxy-7-oxaestrone (I), the required 
smarting material, S-benzyloxy-l-'propyne^CII), was 
prepared either by treating the sodio-derivative of 
benzyl alcohol with propargyl bromide or the 
sodio-derivative of propargyl alcohol with benzyl 
chloride in refliixing propargyl alcohol. Initially 


conversion of (II) into the desired Mannich base, 
l-diethyiamino-4-benzyloxybut-2-yne(III), was attemp¬ 
ted adopting strictly the conditions reported by 
Hughes and Smith^’^ but the Mannich base (III j 
was obtained only in low yield (15%). A 46% yield 
of the desired Mannich base (HI) was, however, 
achieved by treating (II) with a mixture of 
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formalin, water, trioxane, dioxane, diethylamine 
and glacial acetic acid in the presence of catalytic 
amount of cuprous chloride at 60-70°. The crude 
Manaich base (III) on chromatography over 
Brockman neutral alumina gave a fraction from 
benzene eluates which on evaporative distillation at 
110°/5 mm furnished the analytical sample of 
l-diethylamino-4-benzyloxybut-2-yne(III) as a pale 
yellow liquid in 46% yield. The structure assigned 
to (III) was based on the following spectral data. 
The N.M.R. spectrum (CCl^) indicated signals at 
5 1-02 (t, 6 H, J = 7-5 Hz; CH 0 -CH 3 ), 2-48 
(q, 4 H, J = 7-5 Hz, -ChT.-CH^); 3-4 (/, 2H; 
J =2 Hz, -C=C^CHo~N) ; 4-13 (t, 2H, J =: 2 
Hz, -0-CHo-C-C), 4-53 (s, IH: benzylic CH.) 
and 7*22 (s, 5H, aromatic). The observed 
triplets at 5 3*4 and 4-13 with a coupling con¬ 
stant of J=2 Hz, were evidently due to long-range 
coupling noticed^ in the case of such acetylenic 
derivatives. 



Hydration of the triple bond of the Mannich 
base (III) was next envisaged. Initially, the hydration 
of (III) wasi carried out in the conventional manner 
using mercuric sulphate and sulphuric acid at 
various temperatures but with little success. 
Treatment of (III) with a mixture of HgO, 
trichloroacetic acid and boron trifluoride etherate 
in methanol according to the procedure reported by 
Raphael and coworkers^ also' failed tO' furnish the 
anticipated ketoamine (IV). In each case the 
starting base (III) was recovered imchanged as 
evidenced by mixed TLC and IR comparison with 
that of the sitarting material. 

The. Mannich base (III) was, alternatively, 
converted to the hitherto unknown 1 -diethylamino- 
4Mbenzyloxybult-2-ene (V) in almost quantitative 
yield by partial hydrogenation employing Lindlar’s 
catalyst. The structure (V) was confirmed from 
its spectral and analytical data. It is hoped that 
the displacement of diethylamino function by the 
anion derived from 2-methylcyclopentan“l-3-diojie' 
would furnish the anticipated bis-seco-7-oxaestra- 
dione(VI). Thus treatment of the Mannich 


base(V) with 2 -methylcyclopentan-l, S-dione in 
excess of hot DMSO or NaH in DMjSO at room 
temperature failed to furnish the anticipated seco- 
dionc(Vl). Fitirther wqrk concerning the hydration 
of the triple bond in the Mannich base (HI) under 
more vigorous conditions is in progress. 

Expebimental 

Preparation of l-diethylamino-4-benzyloxybuU2‘yne 

(///) 

A mixture of 5 g of 3-benzyloxy-l-propyne 
(prepared from the sodio-derivative of propargyl 
alcohol and benzyl chloride according to the 
procedure reported by Guermont^), 4*2 ml of 
formalin (37%), 2 ml of water, 0-4 g of trioxane, 
19 ml of dioxane, 4-3 ml of diethylamine, 2-1 ml 
of glacial acetic acid and 0*1 g of cuprous chloride 
was heated at 70° for 20 hr The cooled solution 
was made alkaline with 2 N sodium hydroxide- 
solution and extracted with ether (3 x 50 ml). 
The ether layer was washed with water and 
extracted with 3 N HCl (3 x 30 ml). The result* 
ing acidic solution was washed with ether and 
then made alkaline with 2 N NaOH solution. The 
oily liquid thus separated was extracted with ether 
(3 X 50 ml) and the ethereal layer w,as. thoroughly 
washed with water (4 X 20 ml). The ether layer, dried 
over NaoSO^j was evaporated- The crude Mannich 
base (6*76 g) was chromatographed over Brockman 
neutral alumina (180 g). The fraction obtained 
from the benzene eluates on evaporative distillation 
at 115°/5 mm furnished the analytical sample of 
(HI) (3*94g) in 46% yield; (95% EtOH) 

221 (e, 2 , 021) and 242 mm, sh (e, 924) ; IR 
(CHCI 3 ) bands at 1600, 1595 (aromatic C=C), 
1105, 1090 and 1070 cm’^ (C-O-C, antisymmet. 
stretch) ; mass spectrum indicated peaks at m/e 
231 (5% ; M-i- ion), m/e 216 (33%), m/e 92 
(10%), m/e 91 (100%) and m/e 77 (12%). 
(Found : C, 77*70, H, 9*09, N, 5*91%. 
requires C, 77-87, H, 9-09, N, 6*05%). 

Prepara$ion of l-diethylamino-4~benzyloxybut-2-ene(V) 

A solution of 0-29 g of l-diethyIamino-4-benzyl- 
oxybut- 2 -yne(ni) in 10 ml of pure ethyl acetate 
(distilled from Raney Nickel and dried over 
anhydrous Na^S 04 ) was stirred with 0*03 g of 
Lindlar catalyst (Fluka, Buchs, S.G.) in an 
atmosphere of hydrogen until the absorption of 
hydrogen ceased. After the usual work-up, the 
resulting yellow liquid on distillation at 140°/5 mm 
furnished the analytical sample of (V) (0-28 g). 
TLC showed a single spot (benzene : ethyl acetate : 
tert. butanol as 20:4:1); (95% EtOH) 

221 (e 2,183) and 242 nm (sh) (e 904) ; IR 
(Smear) bands at 1600, 1580, 1490 (aromatic and 
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ole/inic C=C), 1090 and 1070 (C-O-C anti- 

symmet. stretch); NMR (CCl.^) signals* at S 0*93 
(n 6H, J=7 Hz, CHo-C//.), 2 43 (t/, 4H; J=;7; 
Hz, 2*98 (V/, 2H,. J—4 Hz, aJIylic 

coupling CKj-N), 4-0 (d, 2H, Jr=4 Hz; allylic 
coupling , O-CHo-CHrrCH-) 4*4 (s, CH.^, benzylic); 
5-6 (/It, olefmic protons) ; mass peaks at m/o 233 
(0-2% M+), m/e 91 (100%) and ni/e 77 (7%) 
(Found : C, 77-20, H, 9-6 and N, 6-0%, Cj-H.,jON 
requires C, 77-25, H, 9-8, N, 6 03%). 
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EFFECTS OF DENERVATION ON THE CALCIUM SENSITIVITY OF SUCCINATE 
DEHYDROGENASE IN THE AMPHIBIAN GASTROCNEMIUS MUSCLE 

Y. PRAMILAMMA and K. S. SWAMl- 
Departnte/u of Zoology, S.V. Uiiivershy, Tiriipaii 517 502 

Abstract 

The effects of calcium and EDTA were studied on SDH activity levels in the denejvatcd 
and contralateral control muscles. Calcium and EDTA were found to alter the V„iiix value of the 
enzyme, the former increasing while the latter decreasing but with no effect on the Km. Though 
calcium was found to modulate positively the SDH activity in denervation atrophy, it is possible 
that the incapacity in in vivo may be due to a shift in metabolic involvement of towards 
the membrane properties and function. 


Introduction 

IT^HE denervated and dystrophic muscles exhibited 
**• an increase in the Ca- contentA This 
calcium accumulation was found to appear early in 
the progression of the muscle disease-“>. The same 
muscles were found to be defective in oxidative 
phosphorylation-k The importance of calcium in 
muscle physiology has been recognized since the 
classical studies of Ringer<* and Lehninger'^ indicated 
that the intracellular regulation of calcium by mito¬ 
chondria take primacy over oxidative- phosphoryla- 
tion. Since the denervated muscle has elevatedi 
calcium levels and low oxidative enzyme activity, 
it is worthwhile to see how the calcium and 
oxidative enzyme activity are correlated. 

Material and Methods 
Raiia iiexadactyJa (60-80 g) were used in 
the present investigation. Muscle atrophy was 
indCiced in the frogs by sciatic nerve section. Tlie 
thigh of one leg was opened and a length of 
1-1*5 cm of sciatic nerve was removed under aseptic 
conditions. The contralateral muscle of the other 
leg was considered as control. The frogs were 
mamtained in aquarium tanks being daily fed whh 
cockroaches. 


* To whom all correspondence should be made. 


After 30 days of operation, the frogs were double 
pithed and the gastrocnemius muscle of both kgs 
was isolated and immediately chilled. The tissues 
were homogenised in 0*25 M sucrose solution to 
10% (W/V) and centrifuged at 2500 rpni for y 
15 min to remove the cell debris. The su|pernatants 
were used for the assay of enzyme activity. The 
succinate dehydrogenase (SDH: EC 1.3.99.1) 
activity was assayed by the method of Nachkis 
et a!.^ and the enzyme activity was expi'es.sed as 
gMoies of formazan formed/mg prolein/hr. 
Protein levels were determined by the method of ^ 

Lowry et alA 2 mM of calcium chloride and ( 

3 mM of EDTA (Ethylene diamine tetra acetic 
acid) were selected after preliminary standardization. ^ 
Results and Discussion j 

The activity levels of SDH were 0*112 and ; 
0*I73/iMoles in the denervated and contralateral i 
control muscles respectively, showing a drbp of j 
35% in muscle as a consequence of denervation 
atrophy. Similar decrease in SDH activity of the ! 
muscle after denervation has been reportctl 
earlierio. The activity level of SDH in both the 
denervated and contralateral control muscles was 
found to be increased by calcium. It increases the 
maximal velocity from 0*143 to 0-34/xMoles in 
the control muscle and from 0*119 to 0*330 AtMoles 
in the denervated muscle. The Km values in the 
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absence and presence of calcium were 0-38 and 
0*37 mM in the control muscle and the correspondr 
ing values in the denervated muscle were 0*58 and 
0*59mM. This type of activation where only 
was effected but not the Km indicates that the activa¬ 
tion pattern is of non-competitive type (Figs, la and 
1 /)), The non-competitive type of activation by 




by calcium (Ca). 

calcium suggests that it reacts with the cnj^yme at 
a site other than the active site bringing about 
conformational changes and making the enzyme 
active sites catalytically effective. To confirm the 
role of calcium, the effect of EDTA was studied. 

EDTA was found to elicit an inhibition on the 
activity of the enzyme from, both the control and 
denervated muscles. The values for the 

control muscle enzyme^ were 0*143 and 0*094/tMolcs 
in the absence and presence of EDTA respectively. 
The corresponding values for the denervated muscle 
enzyme were 0*n9 and 0*065/^Moles, The Km. 


327 ^ 

values were found to be 0*38 and 0*39 mM in the 
control muscle in the absence and presence of 
EDTA respectively. In the denervated muscle the 
corresponding values were found to be 0*58 and 
0*55 mM. The inhibition by EDTA may be of 
non-competitive type decreasing the maximal velocity 
with relatively no effect on the enzyme-substrate 
affinity (Figs. 1 a and 1 b). 

The activation of SDH by calcium in both the 
normal and denervated muscles can be attributed 
to its role in regulating the flow of metabolites 
across the mitochondrial membrane'^t. jt jg likely 
that the calcium may facilitate the entry of succinate 
into the mi^jchondria. The inhibitory action of 
EDTA may be due to the binding of calcium ion.s 
which are shown to positively modulate SDH 
activity of the normal and denervated muscles. 

The' per cent calcium activation of denervated 
muscle enzyme was 177% while.the contralateral 
control muscle enzyme was only 137% indicating 
that the calci^;;n sensitivity of muscle enzyme 
increases on denervation atrophy. The per cent 
inhibition by EDTA was 34 and 45 in the control 
and denervated muscles respectively. Thus the 
denervated muscle enzyme was found to be 
inhibited more by EDTA when compared to that 
of the control muscle. It was reported earlier that 
the denervated frog muscle becomes markedly 
sensitive to extracellular calcium^^. However the 
elevated free calcium levels reported in the 
denervated muscle^ should have kept up the 
denervated muscle SDH activity. Probably, the 
elevated Ca^ dontent in the denervated muscle 
might ' have shifted: its involvement in the 
spontaneous myoifibrillar contractions which were 
found to predominate in the denervated muscle 
since the denervated muscle was found to need 
higher amounts of calcium to maintain the muscle 
membrane properties than the control musclei**^. 
Similar accumulation, of calcium in sarcoplasm of 
the muscle was observed during repeated con¬ 
tractile activity resulting in the onset of fatigue'*^. 
In spite of the high calcium contents, the fatigued 
muscle was found to have low SDH activity when 
compared to the normal muscle'*^, 

Godwin ef alM showed that the earliest 
abnormality during the onset of selenium deficiency 
may be with respect to an ion, the redistribution of 
which would be expected to cause profound 
changes in muscle integrity. Hence, it is likely 
that the shift in the functional involvement of 
calcium in the muscle for the metabolic enzyme 
to membrane potentials may be responsible for 
the lower oxidative enzyme activity or the degenera¬ 
tive processes in general set in the atrophic muscle. 
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PLANT GROWTH REGULATORS AND SEX EXPRESSION IN FLOWER BUDS OF 
MOMORDICA CHARANTIA IN VITRO 

GOVIND PRAKASH 

Department of Botany, Institute of Advanced Studies, Meerut University, Meerut 

Abstract 

Astudyonthe effect of plant growth regulators on the sex expression of Momordica charantia 
in vitro revealed that a naphthalene acetic acid, kinetin and ethrel induced femaleness by increas- 
ingthesize of pi?tillage buds while gibber-ellic acid and abscisic acid induced maleness by increasing 
the size of staminate buds, a naphthalene acetic acid and gibberellic acid were more effective than 
other plant growth regulators in causing femaleness and maleness, respectively. Morphactin caused 
maximum male sterility. 
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Introduction 

HE in vitro culture of plant tissues has been 
studied by Gautheret^-e and his coworkers from 
1940. The effect of plant growth regulators on 
sex expression in flower buds in vitro is very 
interesting and recently Galun et al^'^ studying 
the effect of growth regulators like lAA and GA 3 
in flower buds of Cucumis sativus reported that 
lAA prtoote the development of ovary and this 
effect is antagonised by GAj. Their interesting findings 
gave impetus to undertake this problem. One of the 
advantages tof using this type of study is that 
nutrients and plant growth regulators of known 
concentration may be substituted for those normally 
available in the intact plants. Under these condi- 
101 ^, It is then nossible to single out any one factor 
and determine its influence on sex expression under 
controlled conditions. The present experimental 
study includes not only a naphthalene acetic acid 
and gibberellic acid but also other plant growth 
regulators like kinetin, abscisic acid, ethrel and 
morphactin. 

Materials and Methods 
The buds (2*5 cm in length) of Momordica 
charantia grown under nomial conditions were 


dipped in distilled water just after picking 
followed by 1-5% sodium hypochlorite solution ] 
and finally washed with diistilled water three or 
four times. After autoclaving the 2% agar medium ; 
appropriate amounts of « naphthalene acetic acid ■ 
(a NAA), gibberellic acid (GA 3 ), kinetin (KN), ; 

abscisic acid (ABA), ethrel (Etli) and morphactin *. 
(CFl) were weighed and mixed in culture medium. | 
The culture medium was the same as used by | 
Henderson et al^, with slight modification, i.e., \ 

KN and lAA were not used as the constituents 
of culture medium. Each plant growth regulator | 
was prepared at 5 ppm concentration. Plant 
regulator free basic mediumi was taken as control. 
The agar nutrient medium either with or without 
plant growth regulators was poured in deep sterile 
petridishes to a 5*00 mm height and 3-00 mm of | 
lower ends of flower buds were embedded in the 
culture medium. The flower buds were incubated, | 
at 22 ± 2 ® C. Eight replicate cultures were used 
for each treatment. The reduction in opening of 
staminate flowers from stami'^ate buds was taken 
as a criterion for pollen sterility. This was further 
confirmed by using the safranin stain, given to 
the pollen. 
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Table I 

Effect of plant growth regulators on the size of flower buds and % of open staminate flowers of Uomoidica 

charantia in vitro 


SI. 

No. 

Treatments 


Size of flower in cm 


% Of 

open staminate 
flowers 

Staminate flower 

Pistillate Flower 

Length 

Diameter 

Length 

Diameter 

1 . 

Contro 

3-8±-12 

l- 8±-10 

3-6±-16 

l-9±-14 

80 

2 . 

a NAA 

3-0±-14 

1 * 6±*10 

5-2±-18 

2*7±-16 

64 

3. 

GAs 

8 -l ±-21 

2 - 0±-12 

3 * • 18 

2-0±-14 

96 

4. 

KN 

4'0±*18 

l-9±-12 

4-3±-20 

2*6±*16 

80 

5. 

ABA 

4-6±-16 

2*4±-14 

2-7±-14 

l-4±-10 

88 

6 . 

Eth 

4-2±-16 

2-2db*14 

5-3±-20 

2-6±-16 

64 

7. 

CFl 

2 - 8±-12 

1 - 2±*10 

2 - 6±-10 

1-3±-12 

16 


Observations were made on flower size in terms 
of length and diameter measured at 3 points-base, 
middle and apex. The cultures were maintained 
for 15 days. The data given in the table are 
expressed as average size ± standard error of 
flower buds treated .with various plant regulators. 
The 7’ test was used as a measure of statistical 
significance. 

Results and Discussion 

The results have been shown in Table I. In vitro 
experiments reveal that all the plant regulators 
influenced the size of both kinds of flower buds, 
a naphthalene acetic acid increased the size 
(length and diameter) of pistillate flower buds and 
decreased the length of staminate type. Percentage 
of open staminate flowers was reduced from 80 to 
64% and show pollen sterility. Decrease in length 
of staminate flower bud and increase in size 
(length and diameter) of pistillate type show the 
female tendency by a NAA. This tendency has 
also been reported by Choudhury and Phatak^ in 
intact plants of Cuciimis sativus and Satyanarayana 
and Rangaswamii- in ribbed gourd. 

Gibberellic acid, a well-known plant growth regula¬ 
tor for cell elongation also caused elongation in flower 
buds but this elongation was confirmed to only stami¬ 
nate buds. It had no significant effect on the size of 
pistillate flower which showed that GAg without 
influencing pistillate flower, induced maleness. 
This tendency increased with an increase in 
percentage of open flowers which showed a 
decrease in pollen sterility. Maleness caused by’ 
OA^ has also beep shown by Atspjop et in 


cucumber and by Randhawa and Singhio in, 
muskmelon. Kinetin caused an increase in the 
size of only pistillate flowers which showed the 
tendency of KN towards femaleness. Feminization 
due to KN treatment has also been observed by 
Negi and Olrno^ and Moore^ in Vitis vinifera, 

Abscisic acid reduced the size of pistillate flower 
but increased the size of staminate flowers. 
Abscisic acid (by decreasing the size of pistillate 
flower and increasing the size of staminate flower) 
enhanced maleness by depressing the femaleness. 
Like GA 3 , ABA also reduced the pollen sterility 
by increasing the percentage of open staminate 
flowers. Ethrel had no effect upon staminate 
flowers but increased the length and diameter of 
pistillate flower buds. Besides feminization ethrel 
showed male sterility also by decreasing the 
percentage of open staminate flowers. 

Morphactin, a growth retardant decreased the 
size of flower buds, of both staminate and 
pistillate types. Morpjhactin greatly enhanced 
pollen sterility by decreasing the percentage of 
open staminate flowers. Sankhla and Sankhlaii and 
Uma et reported abortion of stamens in 

Nicotiana penkulata and Cmnabis sativa, respec¬ 
tively. 

Among all the treatments, maximum reduction 
in size of the staminate and pistillate flower buds 
was noted in CFl treatment. Maximum length 
was noted in GA 3 treated staminate and Eth 
treated pistillate flower buds. Maximum diameter 
for staminate and pistillate flower buds was noted 
Lin treatments with ABA and « NAA, respectively. 
iGibberellic acid caused maximuin increase 
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SIXTY YEARS OF COCONUT RESEARCH AND DEVELOPMENT IN INOTA 


N. M. NAYAR* 

' Central Plantation Crops Research Institute, Regional Station, ViftaLSlA 243, Kartiataka State 


T he Indian Society for Plantation Crops and the 
Indian Council of Agricultural Research celebrated 
the Diamond Jubilee Year of Coconut Research in 
India from December 27, 1976 to January 8, 1977. 
Coconut research was first begun in India (and also in 
the world) in 1916 at Kasaragod, Nileshwar, and 
Piiicode under the old Madras Presidency. Today, 
Kasaragod is the headquarters of the Central Plan¬ 
tation Crops Research Institute, Indian Council of 
Agricultural Research. It is the main Institute in 
India researching on coconut. The Coconut Research 
Station at Nileshwar is under the Kerala Agricultural 
University and the Piiicode Station functions under 
the Kerala Agriculture Department. 


The most notable achievements of six decades of 
C4:x;on»:i research has been the proQuetion of hybrids 
between Tali and Dwarf forms of coconuts and dis- 
co\ery that they are high yielding, early bearing and 
semi-tall as compared to local forms. Further, they 
Ixar better even when infected by the dreaded root 
(mil) disease. A commemorative stamp brought out 
b> the Posts and Telegraphs Department depicted 
a semMall, early bearing hybrid palm of coconut 


Tlie coconut palm is best known as an oil yieldi 
p!ani„ Coconut oil ranks sixth in the world tod 
m lerms of production and fourth in terms of int( 
rational trade among edible oils. India ranks thi 
in me world after the Philippines and Indonesia 
production. In India, coconut ranks aboi 
ine fourth in production among the vegetable oils 


Chairman, Programme Committee, ISOCRAD 


Till about four decades ago, coconut t>il was iho 
leading edible vegetable oil of international trade, 
It was also among the cheapest oils. 'I'oday, it has* 
become one of the most expensive vegetable oils, it 
is in this background that the present Symposium waH 
organized. Incidentally, this was the tirst tintc that 
an international symposium was organized on this 
important and most useful plant. 

The Symposium was attended by 320 sciontits and 
delegates from all over India and most of tlic coconut 
growing countries of the world. It was inauguralctj 
by Dr. M. S. Swaminathan, I'N/v, I'RS tniredi)!' 
General, Indian Council of Agricultural Rcsearcl! 
and Secretary to the Government of India, Department 
of Agricultural Research and Education), with a key^ 
note address ‘Coconut research—tlie next phase’, 
He identified the major R & D problems in ctwonul a;? 
breaking the yield barrier which lias remained al 
best stagnant with 30-40 nuts annually. lie also 
called for finding out a solution to the root (svihj 
disease of Kerala State which is rcsptinsiblc for ar 
annual loss of Rs. 300 million. 

The Symposium was organized in 9 sessions in whiel’ 
80 papers were presented,';46 from India and 34 Iron* 
abroad. These sessions consisted of Genetics anc 
Plant Breeding (lo papers). Agronomy and Soi 
Chemistry (10 papers), Biochemistry and Physiokig) 
(9 papers). Technology (7 papers), Basic Studici 
(7 papers), Diseases (5 papers). Diseases of Uncortair 
Aetiology (10 .papers), Pests (7 papers), and Develop 
ment Programmes in India and Other Part.s of th, 
Country (16 papers). 
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The main empliasis of the papers, presented in the 
Genetics and Plant Breeding Session, related to the 
development of methods for identifying high yielding 
and prepotent palms based on characters of coconut 
seedlings in the nursery; and, the characteristics of 
dwarf forms of coconut and the need for intensifying 
studies on them for effectively utilizing them in varietal 
improvement programmes. The papers in Agro¬ 
nomy and Soil Chemistry emphasised the need to in¬ 
crease the productivity of coconut gardens by inter¬ 
cropping them with other crops as cacao or by mixed 
tarming with fodder grass and legumes, raising milch 
cattle, and recycling cattle waste; and manurial and 
water requirement studies on coconut. The papers 
in Biochemistry and Physiology discussed biochemical 
changes during maturation and germination of coconut, 
vascular physiology of coconut palm, varietal diffe¬ 
rences in nutrtive values of copra and glucose con¬ 
tent of coconut water, and description of a method 
for more efficient fermentation of toddy. Perhaps the 
widest held was covered in the session on Techno¬ 
logy in which the papers dealt with the methods of 
wet milling fresh coconut kernel, the ‘solvol’ process 
developed by an Indian firm for an integrated and 
total utilization of all parts of the coconut fruit from 
husk to coconut water, utilization of coconut husk 
as a cheap and durable roofing material, or for making 
utility items as coir, matresscs, brushes, etc., a review 
of the microbiological studies involved in retting 
of coconut husk, and production of activated carbons 
from fibre pith and coconut shell. In the session 
on Basic Studies, two papers elicited considerable 
interest. One presented data on floral biology and 
fruiting of coconut trees raised through embryo cul¬ 
ture and the second reviewed the progress attained on 
vegetative propagation of coconut palm. Vege¬ 
tative propagation in the coconut has assumed more 
relevance because of the recent success obtaired in 
raising oil palnr from tissue culture. The method offers 
great advantages for the improvement of coconut 
palm because of its long juvenile phase and its obligate 
seed propagation. Two other papers dealt with asso¬ 
ciation of foliar asynametry with latitude and origin 
of coconut. 

The highlights of the Symposium were the two 
Sessions on Diseases and Diseases of Uncertain 
Aetiology. Understandably, because the coconut 
palnr is affected by a number of diseases, several of 
uncertain aetiology. Several papers presented in the 
Symposium brought out that co-operative and syste¬ 
matic researches that are in progress in some of the 
centres are beginning to produce positive results and 
the scientists are “closing in” (to quote from 


Dr. Swaminathan) on determining the aetiology of seve¬ 
ral of them. Theparticipaiits hoped that similar effoits 
would be put forth on the root (wilt) disease of Kerala 
State also. On root (wilt), Maramorosch (Rutgers 
USA) proposed that even though its aetiology was 
uncertain, its spread could be prevented by mani¬ 
pulating interactions between disease agents, plant 
hosts, and insect vectors. There are also two other 
diseases in India whose aetiology has not been pro¬ 
perly determined, namely, Thattipaka disease of 
Andhra Pradesh and Thanjavur wilt of Tamil Nadu. 
Then, there are other diseases elsewhere in the world 
like the anabe, bud rot, red ring, hart rot, lethal 
yellowing and the kainkope disease which are respon¬ 
sible for several losses and are only little understood. 

The session on Pests generally emphasised the reed 
for adopting improved methods to control them. 
However, the serious damage being caused by the 
rhinoceros beetle (Oryctes rhinoceros) and leaf eating 
caterpillar {Nephantis serinopd) in many coconut 
growing countries of the world were pointed out 
repeatedly by several workers for initiating co-ordi¬ 
nated research efforts on them. The largest number 
of papers were presented in the Session on Develop¬ 
ment Programmes. More than anything else, it ex¬ 
posed the inadequacy of the present extension services 
in transferring the results of research available in 
research institutes and agricultural farms to the 
farmers. In this context, the organization of the 
coconut industry boards of Sri Lanka and Jamaica 
was commended for adoption by other coconut 
growing countries. 

In the Plenary Session, the delegates were unani¬ 
mous that this first international symposium on coconut 
research was highly successful in bringing together 
coconut scientists from all over the world. It decided, 
therefore, to form a permanent secretariat with its 
headquarters at Kasaragod, Kerala State, with lepresen- 
tatives from important coconut growing countries 
of the world to maintain and strengthen the existing 
contacts and to organize similar symposia in future. 

Another notable feature of the Celebrations was a 
two-day Travelling Seminar following the Sympo¬ 
sium, with about 10 scientists each from, the CPCRI, 
other laboratories in India and from abroad. The 
seminar discussed the diseases of uncertain aetiology 
in India. Though several decisions were taken, its 
main fall out appeared to be the consensus that the 
work now in progress at Kayengulam was basically on 
right lines, but reseaches particularly on viral and 
soil microbiological aspects required to be improved 
and strengthened. 

The proceedings of the Symposium will be published 
by the end 1977 by Wiley Eastern Limited, New Delhi, 
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DR. M. S. SWAMINATHAN, F.R.S., ELECTED FOREIGN ASSOCIATE OF THE 
NATIONAL ACADEMY OF SCIENCES, UNITED STATES 


Dr. M. S. Swaminathan, Director General, 
Indian Council of Agricultural Research (ICAR) 
has been elected Foreign Associate of the National 
Academy of Sciences of the United States for his 
outstanding contributions to applied genetics and 
biology. Dr. Swaminathan, who had earlier been 
elected a Fellow of the Royal Society of London (FRS), 
is the first Indian Scientist who has been honcLirec so 
far, both by the Royal Society of London and the US 
Na+ional Adademy of Sciences. Dr. Swaminathan 
is the third Indian Scientist to get this honour from 
the US National Academy of Sciences. Dr. Swami¬ 
nathan is a Fellow of the Indian National Science 
Academy, and the Indian Academy of Sciences and 
an Honorary Fellow of the National Academ.y of 
Sciences of India, Allahabad. 


Dr. Swaminathan has been the recipient of m 
scientific awards, including the Shanti Swaroop ; 
nagar Award, Birbal Sahni Medal of the I 
Botanical Society, Mendel Centenary Award v 
Czechoslovak Academy of Sciences and the 
Jubilee Commemoration Medal of the Indian K.r. 
Science Academy. In 1971, he was awardc,. 
Ramon Magasaysay Award for Community I: 
ship for his contribution as “ Scientist, Educa! 
students and farmers and Administrator rc.sp^ 
for generating a new confidence in India's 
tural capabilities'h The membership of the N.. 
Academy of Sciences of the United States is r 
purely on the quality of scientific work and its 
to human welfare. 


AWARD OF RESEARCH DEGREES 


Osmania University, Hyderabad, has awarded 
the Ph.D. degree in Physics to Shri V. Govinda Reddy, 
Ph.D. degree in Zoology to Shri Shah Mohd. 
Shahnoor, 

Berhampur University, Berhampur (Orissa), has 
awarded the Ph.D. degree in Zoology to Shri G. K. 
Panigrahi. 

Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Mathematics to Shri Shetty Dhara- 
nappa Jinnappa, Ph.D. degree in Zoology to Shri 
Raichuri Nazeer Ahmad. 

M.S. University of Baroda, Baroda, has awarded 
the Ph.D. degree in Botany to Sint. Aparna Dasgupta, 
Ph.D. degree in Biochemistry to Shri Deep Bhan- 
4ari and Kumari Saramma Kuriakpse. 


University of Cochin, Cochin (Kerala), has ;r. 
the Ph.D. degree in Marine Sciences to 
Madhiipratap. 

Sri Venkateswara University, Tirupati, has ‘.n 
the Ph.D. degree in Chemistry to Shri S. C. St 
Rajan. 

Kakatiya University, Warangal, has awardt 
Ph.D. Degree in Electrical Engineering to S = 
Subramanyam, Ph.D. degree in Chemistry fi 
A, C. Hirenaath, Ph.D. degree in Chemistry h 
Puma Chandra Dalai. 

Utkal University, Bhubaneswar, has awardc 
Ph.D. degree in Chemistry to Shri B, Tulasi 
Pravati Misra,Ph.D. degree in Geology to Shu 
Rao, Ph.D. degree in Chemistry to Shri B. ( . 
and Ph,D, degree in Zoology to Shri N. K. Mali.. 




LETTERS TO THE EDITOR 


STUDIES ON POLY(ACRYLONITRlLE.CO- 
VINYLPYRROLIDONE) 

It has been reported that polyacrylonitrile fibre is 
difficult to dye but copolymers of acrylonitrile with 
sniall amounts of other vinyl monomers are easily 
dyed^. Eventhough a nuniber of patents have been 
filed^"® it has been found that the reactivity ratios 
of acrylonitrile with vinyl pyrrolidone and subsequent 
property changes that are imparted to polyacrylo¬ 
nitrile fibres have not been reported in open litera¬ 
ture. This paper deals with the preparation of the 
copolymer and a novel method has been used to 
determine the reactivity ratios. The affinities of 
various dyes towards the homopolymer and the 
copolymer have been compared. 

Both monomers, acrylonitrile (AN) and vinyl pyi io 
lidone(VP) were purified by double distillation under 
a reduced nitrogen atmosphere. Copolymerization runs 
for different monomer feed ratios were carried in 
dimethyl formamide using a' azobisisobutyro- 
nitrile as initiator at 56"’C under nitrogen. In every 
polymerization run, the conversion of monomer to 
polymer was restricted to 10% in order to avoid hetero¬ 
geneity in composition and possible chain branching. 
The copolymer was purified by dissolving in DMSO 
and precipitating with methanol. The results of poly¬ 
merization are summarized in Table I. 

Determination of reactivity ratios 
The reactivity ratios were determined by using the 
differential equation**, of the copolymer composition 

^[M,] _ n^] r, [MJ + [M,] 
d[U,] [M,] rJM,]-h[Mi] 

AtTow conversion becomes nq/n/a (the 

monomer mole ratios found in the copolymer) and 
Ml stands for acrylonitrile. Substituting F for [Mi]/ 
[M 2 ] mole fraction ratios in the monomer feed and /i 
for mjfn.i in equation (1) and rearranging the results 

= -r. (2) 

which can be further rearranged to 

(3) 

From equation (2) a plot of F7/(/— 1) versus FV/ 
gives a straight line whose slope is i\ and intercept /-o. 
From equation (3) a plot of (/— 1)/F versus f/F'^ gives 
the slope r^ and the intercept ri. The advantage of 
having both forms, of the equation is that in some 
cases one gives a better straight line than the other. 


In the present case both these methods were adopted 
which gave identical values of r^ and r^ (Fig. 1). 


0.5 ' -y 1.6 



The monomer reactivity ratios were determined by 
the analysis of infra-red spectra. Since both the 
monomers contain nitrogen, elemental analysis cannot 
determine the composition of copolymers. Thin 
films of the samples were cast on glass plates using 
1% copolymer in dimethyl sulphoxide. On evapo¬ 
ration of the solvent under vacuum at 55° C, trans¬ 
parent films were obtained. For the standard 1:1 
weight ratios of individual homopolymers were inti¬ 
mately mixed and the solution in DMSO Cast on glass 
plate. The infra-red spectra were taken using Beck¬ 
mann IR 20 double beam grating spectrometer. From 
the ratios of the corresponding peak areas 2210 cm“^ 
for C=N and 1650 cm“^ for C-=0, the compositions 
were calculated as shown in Table 1. The reactivity 
ratios were obtained from the plots of F“/f w.(F—F)// 
and (/" 1)/F v,y. //F^ to be ri=3*l; n =0 23. 

An attempt has been made to compare dyeability of 
polyacylonitrile homopolymer and the polyacrylo- 
nitrile-co-vinylpyrrolidone of 1:1 composition. In 
the copolymer the presence of carbonyl group and 
its neighbouring position to tertiary nitrogen should 
increase the dyeability* of both acid and basic dyes. 
1% solution of Rhodamine T and acid orange II 
were used. The material to liquor ratio was 1: 40. 


Curr Sci—4 




334 


Letters to the Editor 


[ Current 
Science 


Table I 

Copolynierization of acrylonotrile and vinylpynoUdone at 56° C initiated by AIBN 


AN • 

.inole% feed 

AN 

in copolymer 

/ 

obs. 

/ 

calcd. 

F^// 

(F - F)// 

■0-2852 

0*5398 

1*170 

1*360 

0*137 

0*0584 

0*4076 

0*7535 

3*018 

2*303 

0*156 

0-4603 

r 6*5171 

0*7852 

3*650 

3-650 

0*313 

0-7770 

0*6162 

0*8404 

5*268 

5*268 

0*489 

1-3012 

I 0*7060 

0*8838 

7*598 

7*598 

0*763 

2-0920 

0*7893 

. 0*9240 

11*947 

11*847 

1*174 

3-4300 


+ 


The dyeing was carried out at 75° C for 1 hour. The 
residua^ dye solution was estimated by visible spec¬ 
trum using liv vis specord. The percentage of the 
dye uptake is given in Table If. The dyeability was 
increased with respect to both the acid and the basic 
dyes, j 

j Table II 

Dye uptake by polyacrylonitrile and polyiaciylonitrile-^ 

; Co-vinylpyrrolidone) 


Sample 

Rhodamine T 

Acid orange 11 

r 

dye uptake % 

Dye uptake % 

PAFT film. 

16-40 

15*00 

Copolymer film 

“' 20-50 

28*50 


The authors are very, grateful to General Aniline 
and Film Corporation, USA, for supplying vinyl- 
pyrrolidone as gift sample. 
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NUCLEAR REDUCTION IN FLAVONOIDS 

In the biogenetic theories to account for the forma¬ 
tion and interconversion of flavonoid compounds in 
nature, nuclear oxidation (introduction of phenolic 
hydroxyl groups) and nuclear reduction (removal of 
phenolic hydroxyl groups) have been definitely shown 
^0 occupy an important place^^^. Nuclear oxidation 
of phenolic compounds both with alkaline persulphate 
and with alkaline hydrogen peroxide (through an 
u/7/i^?-hydroxy-aldehyde system) has been taken as a 
laboratory model for the biogenetic introduction of 
phenolic hydroxyl group in these compounds and the 
typical conversion of 3, 7, 3', 4 '“ 0 -tetramethylquercetin 
into 3, 7, 3', 4'-0-tetramethylgossypetin^ has been 
invoked as a valid proof for the hypothesis that the 
former is a natural precursor for the. latter. How¬ 
ever, the reversal of this process (removal of phenolic 
hydroxyl group), viz., nuclear reduction, has remained 
fora long time only as a hypothesis without laboratory 
parallel until a number of such nuclear reductions 
were accomplished in the laboratory^”’ and the method' 
involves the preparation of the phenolic tosylates 
and their subsequent hydrogenolysis using Raney 
nickel. 

In the present communication, we wish to report 
<-he successful conversion of a gossypetin derivative 
into a quercetin derivative by the process of nuclear 
reduction. This would eventually close the hitherto 
unfilled gap in the biogenetic hypothesis of the 
formation of quercetin from gossypetin with an experi¬ 
mental support. 

The necessary starting material for this purpose is 
a suitable gossypetin deriyative in which the 
8-hydroxyl group is free. Since gossypin (the 8-glucoside 
of 3, 5, 7, 8, 3', 4'-hexahydroxyflavone) is known 
to occur in the flower petals of Hibiscus vitifolius^. 
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it was decided to procure the starting material from 
this source. However, extraction of fresh flower petals 
of this plant yielded a mixtue of gossypin® and the 
8-O-glucuronide of gossypetin*’ which could be separated 
on a cellulose column. The structure of the two pig¬ 
ments could be confirmed individually by the technique 
of methylation and hydrolysis whence the former 
gave 3, 5, 7, 3', 4'-0-pentaniethylgossypetin and 
glucose while the latter afforded the same flavone 
derivative and glucuronic acid. Enzymatic hydrolysis, 
using the enzymes (j3-gliicosidase as well as ^-glucuro- 
nidase), and also U.V. spectral data with and without 
the addition of the various shift reagents confirmed 
these conclusions. Since in the above two glycosides, 
only the 8-hydroxyl group is blocked, the mixture of 
the two compounds could directly be used for our 
studies without any need to separate the constituents. 

A suspension of the dry and finely powdered glycosidic 
mixture (1 g), isolated from the fresh flower petals of 

H. vitifoliiis, in dry acetone (200 ml) was methylated 
with freshly distilled dimethyl sulphate (8 ml) ar.d 
ignited potassium carbonate (20 g) by refluxing the 
mixture for 50 h (negative ferric reaction). The 
methylation product (1 g) could not be satisfactorily 
crystallized and was directly hydrolyzed by refluxing 
withaq.H,S 04 ( 7 %; 50 ml) for 2 hr. The hydrolyzatc, 
on cooling in ice, slowly deposited 8-hydroxy-3, 5, 7. 
y, 4'-pentamethokyflavone (700 mg), m.p. 196-198’" 
(lit.^'* m.p. 196-198^); acetate (Ac.Q and pyridinc)» 
m.p. 215-216" (lit.i« m.p. 215-216"). 

Tosylation of the above partial methyl ether o^ 
gossypetin using the hydroxy compound (500 mg)> 
crystallized toluene /;-sulphonyl chloride (400 mg) 
and ignited potassium carbonate (5 g) in dry acetone 
(150 ml) medium gave 3, 5, 7, 3' 4 -pcntamethoxy- 8 - 
tosyloxyflavone as colourless plates (from alcohol) 
(200 mg), m.p. 144-146" (Found : C, 59*6; H, 4-7; 
C 37 H 2 GO 10 S requires C, 59*8; H, 4-8%). 

The above tosyl ester was subjected to nuclear 
reduction as follows : To a clear solution of the tosy] 
ester (200 mg) in ethanol (500 ml), Raney nickel 
catalyst (2 g) was added and purified Ha gas was bubbled 
through the suspension of the above, with stirring, 
for 5 hr. After filtration, the residue was washed 
repeatedly with ethanol and the combined ethanolic 
solution evaporated. The residue, obtained after 
removal of the alcohol, was taken in benzene and the 
benzene solution was washed with 1% aq. NaOH 
solution and then with water. The organic layer was 
dried (anhyd. Na 2 S 04 ) and evaporated when a residue 
was obtained which was separated by T.L.C. over 
silica gel plates using toluene-ethyl acetate-formic 
acid (5:4:1) as the irrigating solvent. The slow- 
moving band, on elution with methanol, yielded cry¬ 
stalline pentainethylquercetin’^ (3. 5, 7, 3', 4'-penta- 
methoxyflavone) (50 mg), m.p. and mixed m.p. 151- 


152°. Thus starting from a derivative of gossypetin, 
a quercetin derivative could be prepared in the 
laboratory. 
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DIPOLE MOMENT AND INTRAMOLECULAR 
HYDROGEN BONDING IN ORTHO- 
SUBSTITUTED PHENOLS 
We wish to report here certain interesting features 
of the dipole moments of some ortho-substituted 
phenols and anisolcs and the corresponding para- 
substituted compounds and also an explanation for 
them. It may be seen from Table I that the differ¬ 
ence between the dipole moments (A/^) of an ortho- 
substituted anisole and the corresponding ortho- 
substituted phenol is large compared to a similar 
difference for the corresponding para derivatives. 

The ortho-halogenophenols and ortho-nitrophenol 
exist to a larger extent in the s-cis configuration (I) 
due to the stabilization by intramolecular hydrogen 
bonding; this leads to a lower dipole moment in these 
compounds, [cf. Table I. The calculated dipole 
moment of a c/3'-form is smaller than the 5-1rans fojni 
(11) in these compoundvS^]. On the other hand in the 
O'thO'Substituted anisoles the introdetion of a substi¬ 
tuent y into the ortho-position of the benzene nucleus 
leads to considerable steric hindrance for the s-cis 
orientation which becomes energetically less favourable 
and the v-trans orientation predominates in almost 
all the ortho-substituted anisoles. The large contri- 
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Table I 

Dipole moments of phenols and anisoles and the extent of s-cis form in phenol and s-trans 

form in anisoles 


Substituent 

^Qbs.for 

phenol (jLtp) 

(U) 

f^obs.for 

anisole (/it.) 
(D) 

p-F 

1-30“ 

2*31^ 

7?-F 

2-17“ 

2*04 

o-Cl 

1-31“ 

2-50« 

p-C\ 

2-30“ 

2*26 

o-Br 

1-39 

2 . 47 c 

p-^t 

2-27 

2*26 

o-nO. 

3-12“ 

4*83ct 

/j-NOo 

5-05 

4*80 

u-CHO 

2 - 8 Sb 

4*21^ 

i;-CHO 

4-21 

3-73 

<7-C0CH3 

2-81 

4*02 

i7-COCH3 

3-95 

3-56 


O^A ~ Mp) % of intramole- % of jr-trans 
= A/^ cular H-bonding form in anisole 

(D) in phenol 

{s-cis form'^) 


1-01 85 82*^ 

-0-13 

M9 87 90« 

-0-04 

1*08 84 90‘= 

- 0*01 

1*71 100 94^ 

-0*25 
1-33 

-0*48 .. .. 

1‘21 
-0*39 


a, b, c and Prefer to values from references 1,2, 3 and 4 respeciively. Other values are from reference 5. 



8 -Trans 

Y = Substituent 
X = 0 

Z = H or CH3 
X 


I 



bution of the 5-trans configuration leads to a higher 
dipole moment’"" in the ortho-substituted anisole. 
tThe calculated dipole moment of a ^-trans form is 
larger than a m form in these compounds). Because 
of the larger moment of the ortho-substituted anisole 
and the lower moment of the corresponding phenol 
due to intramolecular hydrogen bonding, the differ¬ 
ence between the two dipole moments is 1 irge. The 
difference between the dipole moments of a para- 
substituted anisole and the corresponding phenol 
is not significant because of the free rotation of the 
groups. 

When the extent of intramolecular hydrogen bonding 
in an ortho-substituted phenol decreases (due to 


solvent effect), then the v-trans orientation will contri 
bute more and this will result in a higher moment of 
the phenol. Hence the difference between the dipole 
moments of the ortho-substituted anisole and phenol 
should decrease. The dipole moment^ of salicylo- 
nitrile in carbon tetrachloride, benzene and dioxane is 
3*2, 4*38 and 5*03 D respectively. This nitrile exists 
in the s-cis form to the extent of 83% in carbon tetra¬ 
chloride^ and 43 % in benzene^ and almost exclusively in 
the ^-trans form in dioxane^. The observed moment of 
o-methoxybenzonitrile indicates that it exists almost in 
the ^'-trans form III (^^bs. 4 97 D; /Xcaip. '•‘-=4*8 D). 

The difference between the dipole moments ol 
<a-methoxybenzonitrile and salicylonitrile in carbon 
tetrachloride, benzene and dioxane are 1*77, 0*59 and 
0*00 D respectively ard this is the order expected 
from the extent of intramolecular hydrogen hording. 
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SYNTHESIS OF 4-HYDROXY-a-LAPACHONE 
AND ITS i8-ISOMER 


Recently Duarte Weinberg et al} reported the iso¬ 
lation of 4-hydroxy-a-lapachone (1) along with other 
compounds from the trunk wood of Zeyhera tuber¬ 
culosa (Veil) Bur. The assigned structure was based 
on chemical and spectral studies. We have now 
carried out the synthesis of 4-hydroxy-a-lapachone (I) 
and its jS-isomer viz., 4'-hydroxy-|?-lapachone(II) start¬ 
ing from, lapachol (HI). The synthesis involves the 
successful extension of the allylic acctoxylation first 
carried out by Barton et air during the course of syn¬ 
thesis of i3-aniyrin using N-bromosuccinimide and lead 
tetraacetate. Recently Talapatra et al.^ reported the 
failure of this reaction when carried out with 
dihydroxanthyletin. 




II R:=0H 

V R = H 
VIII R =OAc 



VII 



IR, UV and NMR spectra of I and VI agreed with 
the reported values^ of the natural sample of I and 
its acetate (VI). 

^-lapachone (V) was sinnilarly refluxed with N- 
bromosuccinimide and lead tetraacetate in dry benzene 
to give 4'-acetoxy-j3-lapachone (VIM) as major product. 
VUI was hydrolysed with dil. HCl to give II. The 
structures of H and VlII were assigned on the basis 
of spectral and chemical studies. 

It when dehydrated with /;-toluenesulphonic acid in 
dry benzene gave Vll, instead of expected dehydro-jS- 
lapachone (IX). The latter is very prone to rearrange 
to the a-isomer (VH), especially if a trace of acid is 
present®. 

Details of this work will be published elsewhere. 

The authors wish to express their grateful thanks 
to Professor G. G. de Oliveira for the supply of natural 
sample of 4-hydroxy-a-lapachone and its acetate. One 
of the authors (R. B. G.) is grateful to the Centre of 
Aiv.i.iced Studies in Chemistry, Department of 
Chemistry, University of Delhi, for the award of a 
fellowship. 

Depr.ttment of Chemistry, R. B. Gupta, 

U aversity of Delhi, R. N. Khanna. 

Delhi no 007, India, 
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Lapachol' fill) was cycHsed with HCl in glacia] 
acetic acid and cone. HaSO^® separately to give 
a-lapachone (IV) and j3-lapachone (V) respectively 
IV wh<^n refluxed with N-bromosuccinimide and lead 
tetraa -ctate in dry benzene furnished 4-acetoxy- 
a 'apachone (VI) in good yields. VI was then hydrolysed 
with dil. HCl to give 4-hydroxy-a-lapachone (I). The 
structure of the compound I was confirmed by convert¬ 
ing it into dehydro-a-lapachone (VII) with p-toluene 
sulphonic acid and dry benzene. For comparison 
the authentic sample of the compound VII was pre¬ 
pared by the dehydrogenation of a-lapachone with 
DDQ®. Further the compound VII was also obtained 
by dehydrogenation of I with cone. HCl. I on 
acetylation gave compound VI. The compound I 
and its acetate (VI) agreed with the natural sample 
of I and its acetate (VI) respectively on TLC. The 


PHOTOOXIDATION OF PTEROSTILBENE FROM 
PTEROCARPUS MARSUPIUM ROXB. 
Pterocarpiis marsupium Fam. Leguminosae is a com¬ 
mercial timber available in the Telangana region of 
Andhra Pradesh (India), known to be resistant to 
termites and used in the treatment of diabetes^ We 
now report the isolation of pterostilbene from Ptero- 
carpus marsupium and the photooxidation of its 
derivatives. 

The heartwood of this plant on extraction with 
petroleum ether (60-80°) gave 0-04% of a colourless 
compound (I) with m.p. 87°. Oxidation of its O- 
acetyl derivative (II) (m.p. 135°)" with potassium per- 
manginate in acetone gave p-acetoxy benzoic acid 
(m.p. 185°)" and 3, 5-dimethoxy benzoic acid (m.p. 
184°)". Its m.p., its superimposable IR spectrum apd 


338 


Letters to the Editor 


[ Current 
Science 


fts undepressed m.p. with an authentic sample of ptero- 
stiibene confirmed it to be pterostilbene (I). 

The I.R. spectrum of pterostilbene (I) and its O- 
acetate (II) in CHCI 3 showed an absorption around 
965 cm~’^ attributable to trans -CH=CH-^ The 
U.V. spectrum of (II) in CH 3 OH gave A max (log. e, 
226 nm (3-06); 242 nm (3-63) and 308 nm (3-98) 
similar to that of trans stilbeneh Thus (I) appears 
}o be a trans stilbene. 

Photolysis of 0-methyl pterostilbene (HI): O-Methyl 
pterostilbene (III) (m.p. 57°)- was dissolved in pini- 
fled cyclohexane (3-7 x 10-® M) containing 5 mole-% 
of resublimed iodine and irradiated using medium 
pressure mercury lamp for 36 hr. The use of iodine 
in the photooxidation of synthetic stilbenes is well 
known.^ At the end of the reactiion period the solvent 
was removed under reduced pressure. The residue, 
on column chromatography using silica gel as adsor- 
bant and benzene-pet role uni ether (60-80°) ( 9 : 1 ) 
as eluent gave two products. One of the two pro¬ 
ducts was considered to be a polymerised material 
which was not further investigated. The other pro¬ 
duct obtained in 20% yield with m.p. 103° was chrac- 
terised to be 2, 4, 6 -trimethoxy phenanthrene (IV) 
on the basis of Ihe following evidence. 

The mass spectrum of (IV) shows M' at m/e 268 
as a base peak and together with elemental analysis 
(C, 76*11%; H, 5*96%) the moecular formula was 
found to be C 17 H 1 CO 3 . 

The J.R. (CHCI 3 ) of (IVj, 1620, 1601, 1570 
(aromatic), and 840 cm-\ U.V. (CAaOH) (log 
€) 240 nm (3*14), 263 nm (3-84), 293 nm (3*01) and 
326 nm (2*70) are characteristic of phenanthrene^, 
NMR (60 NiHz) CDClg, TMS, S 3-80, 3-86 and 3.98 
(s, 3H each, three-OCria), 3 6*60 (d, J = 3Hz, 1H)» 
Ca-H), 3 6*73 {d, J =3Hz, IH, S 8*92 (d) 

J == 3Hz, lH,Cr>-H), and 8 7*10-7*70 (jn, 4H, aromatic). 
It is reported^ that C4-H and C 5 -H in phenanthrene 
appear downfield. Hence the proton S 8*92 is assigned 
to Q-H of the photo-product (IV). 

Photooxidation of 0-niethyl pterostilbene (III) 
consists of first isomerisation^ to dihydrophenanthrene 
(V) which then undergoes oxidation in the presence 
of iodine to 2, 4, 6 -trimethoxy phenanthrene (IV). 



fa* o 

ii a*c-chj 


“ ' i CHART-r 

The mass spectral fragmentation pattern also con¬ 
firms the phenanthrene structure for (IV). The loss 
of —CHa and —CO units appears to be characteristic 
of methoxy substituted phenanthrenes. m/e 263 


^CH;, ._CO -CH-t 

(100%) -> 253 (10%)-^ 225 (23%) -210 

-CO -CO 

(10%) —195 ( 10 %) -> 167 (10%)-139 

( 20 %). The prominent ion m/e 149 (47%) arising from the 
parent ion by the symmetrical cleavage by losing 119 
units, may be represented by the structure (VI) 
(Chart II). 



Photolysis of pterostilbene (1) under similar condi¬ 
tions described for (HI) gave a mixture of four com¬ 
pounds as shown by tic using benzene-petroleum ether 
(60-80°) (9: 1 ) as solvent system, and the characterisa¬ 
tion of these compounds is under investigation. O- 
Acetylpterostilbene (II) was not photooxidised on 
irradiating it for longer duration (72 hr) and also 
passing oxygen. The failure of synthetic stilbenes 
carrying electron withdrawing groups like -NO 2 and 
-OCOCH 3 to undergo photooxidation was earlier 
noticed and this failure is attributed to inter-system 
crossing.^ 

The authors wish to thank Prof. T. Navaneeth Rao, 
Head of the Department of Chenustry for providing 
facilities. Our thanks are also due to Prof. F. E. King, 
University of Nottingham for authentic sample of 
pterostilbene and Prof. M. R. Suxena, Emeritus Pro¬ 
fessor, Department of Botany, Osmania University, 
for providing the plant material. 
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the pH range of 6-6 to 6-8. Purified nitrogen was 
passed to remove the air. 

Half-wave potentials (-E.i) and diffusion currents 
(fiA) were recorded on a Cambridge Pen Writing 
Poiarograph. The mercury electrode had the following 
characteristics; 

/ = 3-33 sec. in 0*5 MKCl (open circuit) 

= 1-75 mg/sec, X ==2'15mg“/^ sec 
and these were maintained throughout the investi¬ 
gation. The measurements were carried out at 
25 ±0-5°C. The potential measurements were made 
with respect to saturated calomel electrode (S.C.E.) 
having a negligible cell resistance, with the mercury 
head kept at a height of 60 cm. The system was 
standardized against Cd(II)-malate and Cd(II)-thio- 
cyanate. The experimental conditions weie con¬ 
trolled by running parallel experiments in Cd(ll)“ 
thiocyanate and Cd{II)-malate systerr.s. The expeii- 
mental stability constants of these system.s agreed 
reasonably well to those reported earlier^'®. 

In the mixed ligand systems, the concentration of 
thiocyanate ion (SCN) was held constant at 0-16 
and 0*40 M because at these concentrations 1:1 and 
1:2 Cd(II)-thiocyanate complex species were found 
to be in predominant quantities. 

In the first set, polarograms were recorded of all 
the solutions, containing 1 mM Cd(II), after adding 
the requisite amount of potassium nitrate to adjust 
ionic strength at 2*5 M, and keeping 0*16 M potas¬ 
sium thiocyanate constant and varying concentrations 
of malate ions. The same procedure was adopted 
in the second set in which thiocyanate ion concen¬ 
tration was kept at 0*40 M. 

Results and Discussion 

In all the systems, a well defined, diffusion controlled, 
single wave was observed. The linear relationship 
between T^.e. vjlog ijid—i with slope values in the range 
of 30-32 mV indicated a reversible reduction involving 
two elections. 

The shift in half-wave potential of Cd(II) ion in 
the presence of the mixture of thiocyanate and malate 
ions is greater than that with the malate ion alone. 
This suggests the formation of Cd-MAL-SCN mixed 
complexes (Fig. 1). 

The method of Schaap and McMasters® was applied 
to evaluate the constnts A, B, C and D in both sets. 
The values of these constants are; 

At 0-16 M[SCN]: 

log A= 1-00, log B =2'53:4:0-03, 
log C=* 2*78£:0*04 and log D == 3*68iL0*03. 

At 0*40 M [SCN] : 

log A== 1*56, logB = 2*584:0*01, 

log C = 3-00 i 0-02 andlog 0 = 3*93 i 0-03. 


The determinati<': of composition and the evaluation 
of stability cons! i its of the mixed ligand complexes 
show that there is a positive replacem.ent of thiocya¬ 
nate ions by malate ions in the Cd(n)-mulatc-thio- 
cyanate system. Again the fact, that tlic mean 
value of coefficient D coinciding with stability constant 
fto for [Cd(MAL) 3 ]^*“ complex in the Cd-MAL-SCN 
system points to the same conclusion. Here log 
fco = 3*54±0-03 whereas naean value of logD is 
3*80 ±0-03. 



Fig, 1. Plots of — 'V* against leg [MAL]. 

for cadmium(ri)-mala.e-t1>iocyanate system. 

1. • at 01t» M [SCN] and 

2. O at 0 40 M [SCN]. 

The stability constants of the mixed ligand species 
were calculated frona the constants A, B, C and D 
and were log pzi — 3*14 and log Pn = 2-98. 

Following the procedure of Watters the 

predicted values for the complexation constant for 
[Cd(MAL)o (SCN)]3- 3 x X 

while the observed value was 10®*^^. From this en¬ 
hancement value is obtained as The com- 

plexaation constant for mixed complex species 
[Cd(MAL)(SCN]- is 2 x x 102-47 as 

compared to those observed 10“*®®, with the 
enhancement of 10®*®^. 

It is observed that the enhancement is more for 
[Cd(MAL )3 (SCN]^- than for [Cd(M[AL) (SCN]". 
This enhancement may be due to the cooperative effects 
of electrostatic forces between different kinds of ligands 
and steric effects. This also supports our data that 
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the etihaiicement values are greater in the case of 
Cd(ll)-niialate as compared to Cd(Il)-malonate thio¬ 
cyanate and Ci(l[)-3uccinate-thiocyanate mixed systems. 
This clearly indicates that the stability constants of 
mixed ligand complexes decrease as the size of the 
organic ligands increases. This gradual decrease in the 
stability constants may be due to the steric hindrance. 

The authors are grateful to Dr. D. D. Khanolkar, 
P;olc> and Head of this Department, for his 
encouragement. 

Department of Chemistry, Pratap D. Jadhav. 

Marathwada University, Ramesh A. Bhobe*. 

Aurangabad 431 002, 

November 19, 1976. 

* To whom, all correspondence should be addressed. 

1. Bidkar, R. G., Dhuley, D. G. and Bhobe, R. A., 

Curr. Sci., 1976, 45, 168. 

2. Jadhav, P. D., Bidkar R. G., Dhuley, D. G. 

and Bhobe, R. J. hid. Chem. Soc., 1976, 
53, 451. 

3. — and Bhobe, R. A., J. Inorg. Nucl. Chem. 

(in press). ^ 

4. Bidkar, R. G., Dliul y, D. G. and Bhobe, R. A., 

Indian ./. Chem. ( n press). 

5. Topuzovski, B., God. Zu. Prir. Mat. Fak. Univ. 

Skopje. Mat. Fh. Hem., 1972, 22, 237. 

6. Khurana, S. C. and Gupta, C. M., Talanta, 

1973, 20(8), 789. 

7 Dhoot, L, N. and Karmalkar, P. K., Vikram 
' Vniv. 1960, 4, 81. 

8. HumlTra 3 ' A. /^., Bond, A. M. and Forrest, J. S., 

J. h'e-iroanalyt. Chem., 1967, 15, 67. 

9. Schaap W. B. and McMasters, D. L., J. Am. 

Chen. Soc., 1961, 83, 4609. 

10 'Vittei . J. r. and DeWitt, R„ Ibid., i960, 82, 
133' 


STROMAl >LITES AND PHOSPHORITE IN THE 
TIROHAN LIMESTONE OF CHITRAKUT AREA, 
DISTRICT SATNA, M.P. 

During a recent visit to Chitrakut area the association 
of stromatolites and phosphorite was noticed fox »h: 
first time from the Tirohan limestone in the river 
bed near Sitakund about 2 km from Chitrakut on the 
Chitrakut-Satna road. The Tirohan Limestone is 
considered as the youngest formation of the Semri 
Group (Semri Series of Auden, 1933^) and has been 
correlated with the Rohtas limestone of Son Valley 
area. The stratigraphic succession is given in Table I. 

Kumar (1976^) has recorded algal mats and faintly 
preserved Stromatolites from the Tirohan limestone of 
Chitrakut area. This note records for the first time 
well-developed columiar stromatolites Baicalia bah 
calica (Fig. 1) and Colonella cohimanaris (Figs. 2, 3) 
from the Tirohan limestone in which the former domi¬ 
nates over the latter. Both isolated and crowded 
colonies are recorded. Due to ovei-crowding of the 
colonies of Colonella columnaris, on weathering, the 
rock attains a mesh-like appearance in transverse 


Table I 


Upper Vindhyan 

Kaimur Sandstone 

. 

... Unconformity .... 

Semri Group 

Tirohan Limestone 

Upper Glauconitic Sandstone 

Pellet Limestone 

(Lower Vindhyan) 

Lower Glauconitic Sandstcre 
Basal Conglomerate 

• 

... Unconformity .... 
Bundeikhand Granite 



Figs. 1-3. Fig. 1. Baicalia baicalica,l\xchdJxlAvr.e:- 
stone,. Loc. near Sitakund, Chitrakut area, M.P. Fig. 2. 
Colonella columnaris with black encrustation of 
phosphorite, Loc. near Sitakund, Chihakutarea, M.p. 
Fig*. 3. Transverse section of C<3/o/ie//« columnaris giving 
mesh-like appearance. Same locality as above. 
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section. Both these forms resemble those described 
from the Gangolihat Dolomite from Chandak area, 
Pithoragarh District, U.P., by Valdiya (1969)^ How¬ 
ever, the size of the colonies in the present area is 
comparatively small. 

Around some of the stromatolite columns are thin 
black to dark greyish black phosphorite encrustations 
(Fig. 2) which are made up of cellophane. Besides 
these encrustations, phosphorite is also present as 
small lenticles and stringers. In intraformational 
conglomerate band, the phosphorite is seen as pellets 
in carbonate matrix. Some of the pellets show internal 
structure resembling intestinal markings. The phos¬ 
phorite encrustation gives 52*8% PoQs content. 

The sedimentary structures recorded from the Tirohan 
limestone are parallel lamination with low angle dis¬ 
cordances, small scale ripple lamination, and intra- 
formational conglomerate. Associated with these are 
oncolites. All these suggest intertidal to supratidal 
environment of deposition. 

The association of phosphorite and stromatolite is 
rare but quite interesting. Similar association has 
also been reported from the Gangolihat Dolomites of 
Pithoragarh, U.P. (Valdiya 1969^) and from Aravalli 
Formation of Udaipur, Rajasthan (Banerjee 19712). 
It may be pointed out that in all these associations of 
phosphorite and stromatolites, there is one thing 
common, the assemblage of Baicalia and Colonellu. 
The age of Gangolihat Dolomites, Aravalli Formation 
and Tirohan limestone (equivalent of Rohtas lime¬ 
stone) has been taken as Middle Riphean (Valdiya* 
1969% Banerjee 19712 and Kumar 19762). Almost the 
same age and the same assemblage in such widely 
separateregions cannot be taken as a mere coincidence 
but may indicate some relationship between the stro¬ 
matolite assemblage and occurrence of phosphorite. 
Geology Department, S. Kitmar. 

Lucknow University, 

Lucknow 226 007, 

February 22, 1977. 
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A NOTE ON THE “ INTRAFORMATIONAL 
recumbent FOLD” AN UNUSUAL BEMD:! 
type in the JABALPUR SANDSTONE 
JABALPUR AREA, M.P. 

Jabalpur beds are of Jurassic age and are w 
known for their clay deposits. They underlie ! 
marine Lameta Beds. The total thickness 
Jabalpur clays and sandstone is about 10 m and t 


lithology varies from coarse grained sandstones U 
clays. The stratigraphic succession of Ihcscdimcntai'l 
sequence is given in Table 1 (Matlcy 1921‘). 

Table 1 


Deccan Traps 

Lameta Beds 


Jabalpur Group 


Upper Sands 
Upper limestone 
Mottled Nodular beds 
Lower Limestone 

Green SandvS 

Sandstones and Shales 


A rare but quite characteristic sedimentary structure 
referred to as intraformational recumbent folds, is 
recorded for the hrst time from the Jabalpur Sandstones 
in the Railway cutting about i km from tlic Railway 
Station tovyards Bara Simla. 

The intraforntatidnal recumbent folds arc a form oE 
large scale cross bedding, in which the forcset laminae 
are overturned in their upper parts (Fig. 1). The 
strong sediment laden currents, when they How across 



Fig. 1. Intraformational recumbent folds in thi 
Jabalpur Sandstone. 

a top of the sediment surface exert a strong drag cffcci 
Due to this, the underlying set of forcset laminae i 
deformed and dragged to produce folds which arc over 
turned and termed as intraformational recumbent fold 
by McKee et al. (1962)2. 

This sedimentary structure has been commonl 
observed in fluviatile deposits (Reineck and SingV 
1973)2 and has been reported from point bars and dclt 
front environment of Mississippi River, Hood plai 
deposits of Colorado River and Channel bar deposil 
of Brahmaputra River. 

The arkosic sandstones and clays of the Jabalpi 
Beds are considered as of freshwater origin. Apai 
from intraformational recumbent folds, the oth( 
sedimentary structures are bar cross bedding, larg 
scale cross bedding, parallel lamination and nuid gal 
All these sedimentary features confirm that these san< 
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stones arc of Iluvial origin, possibly a point bar 
deposit. 

Geology Department, S. Kumar. 

Lucknow University, K. K. Tandok. 

Lucknow 226 007, 

February 22, 1977. 
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DIEL VARIATIONS IN THE ACTIVITY OF 
ALKALINE AND ACID PHOSPHATASES IN THE 
SLUG, LAEVICAVLJS ALTE (FERUSSAC, 1821) 

There is considerable amount of literature concerning 
the dilferent types of rhythnis in molluscs^~L But 
very little is known about the did variations of enzyme 
activities in these animals. Rhythmic variations in 
enzymatic activities have been reported in scorpion^'*®^ 
cockroach'^ and snail^. The slugs are reported to 
be more active during night than during the day¬ 
time® and hence there could be corresponding varia¬ 
tions in the various physiological processes of these 
organi.sms. Since not much is known about the 
rfiythmic variations in the enzymatic activities of the 
slug, it would be of interest to study the activity of 
alkaline and acid phosphatases which are important in 
transphosphorylation, metabolism of carbohydrates, 
phospholipids and phosphoproteins^®. The pattern 
of activity of these enzymes may reflect the pattern 
of utilization of inorganic phosphorus in the various 
metabolic pathways during the course of 24 hr period. 

Slugs, collected locally, were maintained in the 
laboratory in large wooden boxes filled with mud. 
It is wetted with water once in two days and the 
animals were fed ad libitum with croton leaves. 
The laboratory provided a cycle of 12 hr cool, (23° C) 
dark and 12 hr warm (28-29*’C) light cycle for the 
animals during experimentation. The hepatopancreas, 
a major metabolic mill, and the foot muscle, an organ 
actively involved in locomotion, were isolated in 
cold (5’C) from live slugs of similar size at regular 
interval of 4 hr (two samnles at each time). The 
tissues were weighed and 1% (W/V) homogenates 
were prepared in 0*25 M ice-cold sucrose solution 
in Potter-Elvehjem glass homogenizer and centrifgued 
at 2500 rpm for 10 min. The supernatant was used 
for the enzyme assay by the method of Fiske and 
Subba Row as given in Oser^'^. The experiment was 
repeated for 3 consecutive days to see whether the 
pattern of activity remained the same. Protein 
content was determined by the method of Lowry 
etalP*, and the enzyme activity was expressed as 
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ft moles of inorganic phosphorus (Pi) per nig protein 
per hour. 

Results presented in Fig. 1 indicate that the acti¬ 
vity of phosphatases was greater in hepatopancreas 
:han in foot muscle. The higher en7ymic activity 
in hepatopancreas probably reflects its higher meta¬ 
bolic rate over foot muscle. A similar trend was 
observed for alkaline phosphatase activity in the 
scorpion^. 



TIME PERIODS OF THE UAV(hys>. 

Fig. 1. Rhythmic variations in the activity of 
alkaline (A) and acid (B) phosphatases in hepato¬ 
pancreas (o -o) and foot muscle (o-o) of 

the slug, Laevicaulis alte. Values expressed at each 
time interval are mean 4: S.D. of six observations. 

It can be seen from Fig. 1 that the alkalne and acid 
phosphatases exhibited rhythmic variations with 
maximal activity at 00-00 hr and minimal aetbity 
at 12-00 hr of the day. Similar but slightly different 
pattern of rhythmicity has been reported in the loco¬ 
motor activity^\ rate of heart beaF* and electrical 
activity of the ventral nerve cord^- of the scorpion. 
Similar rhythmic variations have also been observed 
in the acetylcholinesterase (AChF) activity of cock¬ 
roach’ and snail®. Phosphatases are known to release 
free inorganic phosphorus from phosphoric acid 
esters’-^ which will be utilized in the formation of high 
energy phosphate compounds. The elevated activity 
of phosphatases around 00-00 hr of the day, probably 
provides the necessary energy for various enhanced 
physiological processes of the animal at that period. 
Based on these observations it may, therefore, b© 




344 


Letters to the Editor 


[ Current 
Science 


suggested that the diel rhythmicity observed in the 
phosphatases activity might be due to the corres¬ 
ponding variations observed in the physiology of the 
slug during different periods of the day®. The rise 
and fall observed in the activity of phosphatases 
between any two consecutive periods of the day 
arc statistically significant. 

The authors wish to thank Prof. K. S. Swami for 
providing facilities. The financial assistance ren¬ 
dered by C.S.I.R. to one of the authors (KS) is 
gratefully acknowledged. 
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ON THE TRENDS OF INFESTATION OF TWO 
SPECIES OF BALIOTHRIPS UZEL ON PADDY, 
MAIZE AND THEIR WEED HOSTS 

The role of weeds in relation to the intensity of infes¬ 
tation in crop plants is well known and the obser¬ 
vations presented herein relate to Baliothrips biformis 
(Bagnall), a serious pest cf rice seedlings in all rice 
growing areas of the world, particularly in the nur¬ 
sery stage upto 2 to 3 weeks after transplantation, as 
well as Baliothrips holorphniis (Karny)* on young 
growing maize. In view of the high rate of multi, 
plication, and comparatively short duration of life 
cycle o ^uiiothrips biformis, with an aveiage of two 


weeks, severe infestation causes serious damage result 
ing in the longitudinal curling of leaves which subsc* 
Tuently dry up (Anaiithakrishnan, 1971*, 1973-; 

Grist and Lever, 1969'*). Information on the popir 
lation trends of this species prior to transplantytion 
of rice seedlings, as well as that in the weed hosi 
of the species, appear to be important criteria in 
assessing the role of weeds in Baliothrips hiformis infes¬ 
tations and consequent dcwccding to prevent heavy 
build up of thrips population in the nursery stage. 
Regular examination of IK 20 seedlings in the nur.sciy 
stage upto the transplantation period, indicated the 
beginning of infestation from eighth to tenth day 
after germination, followed by the build up of popu¬ 
lations and then a gradual decline till the twenty- 
fifth to the twenty-eighth day, when transidantatioii 
commenced in the (lelds under investigation. Two 

weed species— Eckinochloa cnlona and ('yperiis iria- . 

were abundant, with an estimated density of 221 ••1/ 
sq. m. and l33-9/sq. m. respectively, along with a 
sparse distribution of Cyperus rotiouh all along the 
bunds, and, the density of paddy seedlings being of the 
order of 67l-8/sq. m. 

Analysing the trends of infestation of seedlings, a 
gradual build up of population was evident, the total 
population inclusive of adult males, females and imma¬ 
ture stagesshowing the maximum peak during cighlconih 
to twentieth day and gradually declining thcrcartcr 
till the time of transplantation. Figure 1 rcprc.sent-*' 
the comparative trends of infestation cf the adult 



I'.i'li, o.Ur'iMi.ix I f roi'- )»*, 


Ficj. 1. Trends of infestation ol Bi.iliotiuips bifonnh 
on the paddy plant Oryza sativa and the weeds Echm 0 ‘ 
chloa colona and Cyperus iria, 

males, females and immature stages with the peak of 
immature and adult infestation on the sixteenth and 
seventeenth days and nineteenth and twentieth day.s 
respectively after germination, as was observed in the 
fields under observation. The adults, more parti' 
cuIaiTy the males, were more abundant than the females 
with the sex ratio of 3 : 2. The picture ol’ Baliothrips 
biformis in the weeds (while the build up is heuv) 
in the paddy plant) is comparatively low', ticvc. thelcsi 
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indicating a gradual build up. during the period of 
their decline in the rice seedlings. 

Baliotfirips holorphnus (Karny) very closely allied to 
Baliothrips hifonnis, is another potential pest species, 
(sporadically noted in paddy, but more abundant 
in the growing seedlings of maize). Evidence of a 
distinct correlation between the degree of infestation 
of this species in young growing maize as well as in 
the abundant weeds, Borreria hispida and Echinochloa 
colona, is indicated in Fig. 2. 



Fig. 2. Trends of infestation of Baliothrips holor¬ 
phnus in maize, Borreria hispida and Echinochloa 
colona. 

The work wavS carried out during the tenure of an 
ICAR grant, for which thanks are due. 

Entomology T. N. Ananthakrishnan. 

Research Unit, C. Kandasamy. 

Loyola College, 

Madras 600.034. 

March 31, 1977. 


* ZurStrassen describes this as a new species C/z/ue- 
thrips blandus retaining the generic name Chloethrips 
Priesner. 

I. Ananthakrishnan, T. N., J. Sclent, and Ind. Res. 
1971, 30 (3), 117. 

2 —, Thrips: B^'olo^y and Control, Macmillan, India, 

1973, p. 54. 

3. Grist, H. D. and Lever, R. J. A. W., Pests of Rice: 
Tropical Science Series, Longmans Green Co. 
Ltd., London, 1969, p. 520. 
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EFFECT OF pH ON THE CELLULAR LOCALI¬ 
ZATION OF A" 3i8-HYDR0XYSTER01D 
DEHYDROGENASE IN THE TESTIS 
OF THE SKINK, MABUYA 
CARJNATA (SCHN.) 

W^TTF-NBERG (1958)^ was the first to demonstrate the 
cu.me A® 3i8-Hydroxysteroid dehydrogenase (A^ 3/?- 
H3DH) histocheinically in steroidogenic tissues. Since 
then, this technique has been widely used as an impor¬ 
tant tool in the detection of cellular sites of steroido¬ 
genesis. The technique involves incubating frozen 
tissue sections in a buffered medium containing suitable 
hydroxysteroid substrate, appropriate co-factor ard 
a tetrazolium salt as the final hydrogen acceptor. In the 
course of our investigations, on the testis oftheskink. 


Mabuya carinata (Schn.),we found that the enzyme 
could be localized in the seminiferous tubules but not 
in the interscitial cells- at pH 7*5 according to the 
procedure of Baillie et ai.^. But the Leydig cells in 
the testis of the garden lizard, CaLtes versicolor^ and 
the monitor, Varanus monitor^ gave satisfactory results 
with the same procedure. This prompted us to under¬ 
take a detailed investigation into the kinetics of the 
localization of A^ 3j8-HSDH selectively in the intersti¬ 
tial cells of Leydig taking ino account (i) the pH of 
the buffer, (ii) the steroid substrate concentration, (iii) 
the co-factor concentration, and (iv) the concentration 
of the tetrazolium. salt. 

Testes from the sexually mature skinks during the 
breeding season were frozen and sections were cut at 
16^ in a cryostat maintained at — 20"C. The sec¬ 
tions were thawed for a moment and incubated (with 
or without prior acetone treatment to fix the enzyme 
and to remove free lipids) for 1 hr at 37® C. 
The incubating media consisted of the steroid sub¬ 
strate, Dehydroepiandrosterone or Pregnenolone 
(0-25 mg to 2-5 mg/ml), jS-NAD (0-5 mg lo 3 mg/ml) 
and nitroblue tetrazolium (0*25 m,g to 1*5 mg/ml) 
in 0*1 M Tris buffer at various pHs from 6'5 to 8*5. 
Controls were incubated oniitting the substrate or 
treating the section in boiling water. After incuba¬ 
tion, the sections were fixed in 10% neutral formalin 
and mounted in glycerine jelly or PVP medium. The 
enzyme activity was visually quantitated based on the 
amount of formazan deposition. 

The concentration of the co-factor and of the tratra- 
zolium salt were not so critical within the ranges we 
have used so far as the site of enzyme localisation is 
concerned. But pH had a profound influence on the 
activity of the enzyme and on the cellular site of its 
localization. At precisely pH 8*0, the enzyme showed 
highest activity and could be selectively localized in 
the Leydig cells (Fig. 1), whereas at pH 7* 5 formazan 
deposition could be clearly S 9 en mainly in the semini¬ 
ferous tubules (Fig. 2), and no formazan deposition 
could be observed at other pH values used. The follow¬ 
ing alteration of Baillie et al. ’s incubating medium 
give best results for this tissue; the steroid substrate 
(0'4mg/ml), i5-NAD (l*5mg/ml), NBT (0*5 mg/ml) 
in 0*1 M Tris HCl buffer (pH 8*0). 

Biosynthetic pathway of almosc ail the hormonaily 

active steroids involves the conversion of Sp-hydroxy- 

steroids into their ketoforms and tne enzyme system 
carrying out this reaction has been called A^3^- 
hydroxysteroid dehydrogenase which preferentially uti¬ 
lises NAD as the coenzyme®>L in the histochemical 
reaction, if this enzyme is present in the tissue, it oxidises 
the steroid substrate and tne hydrogen is finally accepted 
bv tetrazolium salt which gets reduced to the coloured, 
insoluble formazan formed at the site of reaction m 
the tissue section. NADHo-tetrazolium reductase or 
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NADH>-diaphorasc catalyses the latter part of the 
reaction. Hence the presence and distribution of 
NADHa-diaphorase in the tissue is one of the limita¬ 
tions in the histochemical localization of 3^ 
HSDH, and it should either be ubiquitous or at least 
be present at the site of A^3^-HSDH^. The possible 
explanations for the formazan observed in the semini¬ 
ferous tubules in M. carinata are the following: (i) 
a false positive reaction or “ nothing dehydrogenase ” 
effect which may be pH dependent, (ii) non-specific 
reduction of the tetrazolium, probably non-enzymatic, 
(iii) a broad-spectrum alcohol dehydrogenase in the 
seminiferous tubules capable of oxidising the steroid 
substrate®, (iv) differential histochemical threshold of 
the localisation of A' 3^-HSDH in the seminiferous 
tubules and the interstitial cells of the testis, selectively 
demonstrable at different values of pH“. 



Figs. 1-2. Fig, 1. Cross-seccion of the testis of M. 
carinata showing A'^ 3,8-HS.OH activity in the interstitial 
cells at pH 8*0 (8 x 40). Fig. 2. Cross-section of 
the testis showing the formazan mainly in the 
seminiferous tubules at pH 7-5 (8 X 10). 

A‘^3jS-HSDH which has been demonstrated in the 
interstitial cells of many reptiles®~^“, and in vitro bio¬ 
chemical conversions^^^^^ strongly point out, the involve¬ 
ment of Leydig cells in the interstitium of the reptilian 
testis in the biosynthesis of androgens. The demon¬ 
stration of this enzyme, in interstitial cells of the testis 
in M. carinata, hardly leaves any doubt as to their 
potentiality in steroiciogenesis, though involvement of 
seminiferous tubules at least partly cannot be ruled out. 


The authors wish to thank Prof. M.R. Rajasekhara- 
setty for his encouragement and C.S.l.R. (India) 
for awarding a Research Fellowship to the first author. 
Department of ^'oology, T. Shivanandappa. 
University of Mysore, H. B. Devaraj Sarkar. 

Manasa Gangotri, 

Mysore 570 006, Karnataka, 

February 22, 1977. 
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INDUCED PARASITISM OF A FREE-LIVING 
NEMATODE, ACROBELOIDES APICVLATUS 
(THORNE, 1925) IN DIPTEROUS LARVAE 

Steiner and Buhrer- and recently Wasilewska and 
Webster^ have reviewed the importance of free-living 
nematodes as disease factors of man and his crops. 
Acrobeloides apiculatus (Thorne, 1925) Thorne, 1937, 
a free-living nematode is of frequent occurrcrce in 
Aligarh soils. The latter also usually contains 
dipterous larvae of an unidentified speies. The- nema¬ 
todes were raised in vitro on Nigon’s agar medium 
(bacteriological). Although in nature the nematodes 
were never found to parasitise the dipterous larvae, 
but when introduced artificially by making a small 
incision at the anterior end of larvae they started to 
live in the coelom as parasites without themselves 
showing any obvious signs of discomfort. WJien 
gravid females of A. apiculatus from the culture were 
introduced within the body cavity of dipterous larvae 
(Fig. 1) they failed to lay eggs which then began to 
develop inside the uterus (intra-uterine egg deve¬ 
lopment). The hatching also took place within 
the uterus and the juveniles of A. apiculatus 
began to feed upon the body tissues of the 
mother which ultimately died and the juveniles 
were liberated in the coelom of the dipterous larvae. 
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Fig, 1. Showing the nematode, Acrobdohies apiai- 
lotus and the dipterous larva with the r.cmatcdes 
within its body cavity. 

They moved freely within the body cavity of the 
insect which started showing signs of sluggishness. The 
growing juveniles now began to feed upon the^body 
contents of the dipterous larva -which resulted in its 
ultimate death. The nematodes aid not leave the 
dipterous larva but continued to feed upon its dead 
tissue and grew to mat^urity. The cuticle of the insect 
larva which was used by the nematodes as a protective 
cover ultimately gave way setting them free. This 
appears to be an interesting and unique case of induced 
parasitism. Another species of this genus, A. buet- 
schilii was reported by Thorne^ to feed on the rem¬ 
nants of the internal organs of Heterodera schaditii, 
the sugar-beet cyst eel worm. 

Section of Nematology, M. ShamIm Jairajpuri, 

Department of Zoology, Mu.ub I. azmi. 

Aligarh Muslim University, M. Sarwat Sultan. 
Aligarh 202 001, Tnoia, 

October 6, 1976. 
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3. Thorne, G., Proc. heiniitith, Soc. Wash., 1937, 
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INFLUENCE OF METHOD OF INOCULATION 
ON SPORULATION OF SOME LIGHT- 
REQUIRING FUNGI 

It has been reported earlier from this laboratory^ 
that an isolate of Phoma and Ascochyia pisi (which 
normally require) light for sporulations sporulaie even 
in darkness when grown on cellophane film or filter- 
paper overlying agar medium. Further work on 
these two fungi and a few others has revealed that 
the method of inoculation of agar plates also influences 
sporulation considerably. The results of these experi¬ 
ments are presented here. 

Besides the Phoma isolate (Ph 1) and Ascochyia 
pisi (AP 1) used in the earlier experiments^ a second 
isolate of Phoma (Ph 2) and one of LeptosphaeruUna 
arachidicola (LA) isolated from groundnut leaves and 
an isolate of A. pisi (AP 2) originally procured from 
Baarn were used in the present studies. Isolates 
Ph 1 and 2, AP 1 and LA sporulate normally only when 
exposed to light from fluorescent daylight or black 
light lamps. AP 2 did not form pycnidia even when 
exposed to light. Czapek’s agar medium containing 
0*1% yeast extract with or without cellophane film 
overlying the agar was inoculated by two different 
methods. Either a bit of mycelium from a dark- 
grown culture was placed in the centre, or a suspension 
prepared by breaking up dark-grown mycelium with 
glass beads in sterile distilled water was spread over 
the surface of the agar or cellophane with a glass 
spatula. The cultures were incubated in darkness 
or in light provided by 2 daylight tube lamps (40 W) 
and 1 Sylvania F 40 BL lamp (30 cm below the lamps) 
in a 12 : 12 h light-dark cycle. Corning petri dishes 
were used throughout-. 

The results presented in Table I relate to obser¬ 
vations made on the fifth day after inoculation. 

When inoculated at one point (centre of plate) 
Ph 1 and AP 1 behaved as before^ sporulating even 
in darkness when cellophane was present. Ph 2 
needed presence of cellophane even in light for sporu¬ 
lation. AP 2 did not sporulate with this method of 
inoculation under any condition. LA formed only 
sterile perithecia except in cultures raised under 
light on cellophane. However, the results were 
dramitically different when mycelial suspensions of 
these fungi were spread over the agar/cellophane. 
When inoculated in this manner, Ph 1 and AP 1 sporu- 
lated in dark even in the absence of cellophane. Ph 2 
no longer required cellophane for pycnidial produc¬ 
tion in light. AP 2 formed sterile pycnidial bodies 
in light as well as darkness on cellophane. Fertile 
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and produced sterile flowers, the flowers were smaller 
in size and remained closed till shedding. 

Its flower buds were examined cytologically. The 
PMCs contained only thirteen chromosomes (« = x = 
13) (Fig. 2). PMCs with bivalents were also 
observed (Fig. 3). The number of bivalents ranged 
from 0-6. The pollen grains were highly variable 
in size and did not stain with 1 % IKI solution. The 
plant ^being sterile is vegetatively propagated for 
further studies. 


* Present address: FCL, Maheshmati, Malda, W.B. 

i ^nosn, K..jDj'gm, 1969, 2 11 33 
■ ■ 1967 

^ 299 " and’Nayak, G. N. ibid., 1963, 25. 

5. Thobbi, B V., Ibid., 196], 23, 262. 
fi. Thomas, M J., Abraham, J. and Nrir, M. R, 
K, ffiaion J. A^ric. I 960 39 ^ 400 
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SPODOPTERA LITURA FAB. CAUSING 
DAMAGE TO RAMIE IN ASSAM 

The leaf-eating caterpillar, Spodoptera litura Fab. 
(Noctiiidae: Lepidoptera), has been noted for the 
first time to cause considerable damage to ramie 
{Boehmeria nivea Gaud.), which yields the strongest 
known vegetable fibre-, at the Ramie Research Station, 
Sorbhog, Kamrup, Assam. Spodoptera litura is a 
polyphagOLis pest of agricultural importance through¬ 
out India and has been reported to occur on various 
crops i.ickiding cotton, okra, castor, tobacco, jute, 
tomato, cowpea, banana, led gram, cabbage^>^''^ In 
the South-East region of Rajasthan, it appears to 
be one of the major biological factors responsible 
for the damage of Kharif crops^. 

The pest attacks ramie at all stages of growth and 
becomes prevalent throughout monsoon season. 
The caterpillars, in their early stage, feed gregariously 
on the parenchyma tissues of the leaves; and as they 
grow, they scatter over the entire field and eat the 
leaf blades and other tender parts showing the cut¬ 
worm habit. Sometimes,the grown-up larvae defoliate 
the plants. 

The author is grateful to Dr. S. K. Ghosh, Depart¬ 
ment of Entomology, Bidhan Chandra Agricultural 
University, Kalyani, West Bengal, for identifying the 
species and to Shri K. L. Ghosh, Research Officer, 
Ramie Research Station, Sorbhog, Assam, for helpful 
suggestions and encouragement. 

Ramie Research Station, T. P. Mustafee*..* 

Indian Council of Agril. Research, 

Sorbhog, Kamrup, Assam^ 

February n, 1911, 


glandless HAPLOIDS n ^ 2 x ~ 26 IN 
GOSSYPIUM HIRSUTUM, L. (COTTON) 

Six haploids (n = 2x == 26) were obtained in the Xa 
pijogeny of the 25 kr. irradiated mutant in Oossypium 
L. cotton, variety High-' Gossypol (H.G. 
108). The plants were highly self-sterile but fairly 
cross-fertile. The recessive condition gl^, g]. and 
gh has been confirmed under haploid level in 
G. hirsutunr cotton. 

Hutchinson etal. ( 1947 )^ considered oil glands as 
an important taxononiic character useful in classi¬ 
fication of cotton and its relatives. Kimber and 

Riley (1963)3 reviewed literature on haploid angio- 
sperms including G.barbadense cottons, and Skovsted 
(1935)® and Webber (1940)'* reported the occurrence 
of monoploids with diploids {In = 2x = 26) in 
G. davidsoniiKct\\. 2 ind G.sturtii, Muell. Haploids in 
the interspecific hybrids by semigamy is also reported 
byTurecotte and Feaster (1969)8 and Barrow and 
Chaudhari (1976)^. The authors (in press)^ have also 
recorded a monoploid in Cr. arbor earn var. LD. 132, 

X-ray treatment at 25 kr dose in H.G. 108 
induced one completely glandless plant (FI.G, 108- 
25-1) in September, 1975, which was normal in mor¬ 
phology and fertility. Meiotic studies of this plant 
did not indicate any chromosonaal variations. Six 
glandless plants with retarded growth, smaller leaves 
and short internodes and with sterile flowers were 
noticed in March, 1976 in the selfed (X^) progeny of 
the above glandless mutant. PMCs studied in young 
flower buds of all the six plants revealed the presence 
of n ~ lx = 26 chromosomes with an average of six 
bivalents (Fig. 2). Meiosis was highly irregular. At 
anaphase I and II there was unequal separation 
tanging from ten to sixteen chromosomes at each pole. 
Only tetrads were observed at the end of second meiotic 
division. Pollen grains when tested with 1 % 
IKI solution showed 90-96% sterility. The plant! 
were highly self-sterile but fairly cross-fertile. Few 
, bolls were set on haploids (Fig. 3) when crossec 
with normal tetraploid glandless mutant and aJst 
few seeds were obtained from its crosses with culti 
vated diploids, i.e., G.arboreum, G. herbaceum ani 
wild diploids G. thurberi. Tod; and G. anomahtm Wa'i 
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and Peyr. Few bolls were set with one or two seeds 
after selfing, might be due to parthenocarpy. 



Fig. 1. A glandless haploid (2//«= 26) in Xo of 
(2. fiirsutiim cotton. 


TThe recessive giandiessness of the plant conditioned 
by g!], gli> and gi;. (McMichael, 1954 and l960)^’o 
which is induced in tetraplcid (Xj generation) is 
confirmed at haploid level in generation. The 
haplcids are being treated with colchicine to induce 
true breeding glandless lines, and this will be an 
additional source of variability for gossypol free oil 
and protein content in G. hir.sutuni cotton. This 
work is in progress. 

Cotton Improvement Project, S. S. Mfhftrh 
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Fig. 2. Metaphase--I showing 6II-1-141 950 



Fig. 3. Mature bolls of glandless haploid (2/z=26) 
and H.G, 108 Normal glanded G,birsutiim (In «=■ 52). 


RADIATION INDUCED VARIEGATED 
MUTANT IN BOUGAINVILLEA 
Holttum’ described four species of cultivated Bougain- 
villea, namely B. spectahilis Willd., B. giahra Chois.y, 
B. peruviana Humb. and Bonpfand, and B. X butfiana 
Holtt. and Stand. The group : : 6/////a/za is believed 
to be a natural interspecific hybrid complex between 
B. peruviana and B. glabra. B. cv. ‘ Jayalakshmi ’ has 
fuchsia-purple bracts and it was raised through seedlings 
from CLiltivar "Mccra’ of B. :: hutitana hybrid complex. 
Thus ‘ Jayalakshmi ’ is one among the 20 cultivars, 
originated and isolated through seedlings from the 
dillercnt centres of the world“. In the course of our 
invc.stigations on inducing mutations in ornamental 
plants, a mutant with leaf variegation obtained from 
cv. Jayalakshmi, following chronic gamma ray treat¬ 
ment, is reported here. , 

In September, 1973 potted cuttings of Bougainvillea 
were exposed to chronic gamma-ray doses, from a’^^Co 
field source with the d(\sc rates ranging from 10-30 
R/h,for a total of 20 days. Of the 33 Uayalakshmi’ 
plants which received tlic accumulated dose of about 
2 5 kR, 26 survived in \hc following season. They 
were further exposed to a total dose of about 4kR 
at a dose rate of 22 R/h during .lanuary, 1975. 

Bougainvillea in general is sensitive to low doses 
of radiations and with acute doses of X-rays and 
gamma-rays, it cannot withstand doses beyond 2 kR 
administered to fresh cuttings. With chronic gamma- 
ray doses, there was no survival beyond 5 kR. It 
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was therefore found suitable to administer recurring 
low doses of radiacions to increase surviving popu¬ 
lations and to induce mutations. During these studies, 
in one plant, one of the branches originated from the 
irradiated shoot which appeared as normal, produced 
four sprouts with variegated leaves, as sectorial chime¬ 
ras, during June, 1975. These four branches were 
later multiplied vegetatively and established as a 
new cuitivar named ‘Jayalakshmi variegata’, the 
salient features of which is given here: 
Bouganinvillea X buttiana Holttum and Standley 

cv, JayalaJtshmi variegata Abraham and Desai. 

Young leaves coppery red; mature leaves with cream 
yellow variegations on the margins and lamina, with 
a green patch at the centre. Bracts brick red while 
young, turning to fuchsia-purple when mature. 
Floral tubes purple as in cv. Jayalakshmi and thus 
resembling the control except for leaf variegation 
(Fig. 1). 



Fio. 1. Bjugainvillea mutant‘Jayalakshmi variegata’. 

Leaves n T.S. of the control showed one lyaer of 
palisade on the adexiai side and the 2-8 layered meso- 
phyll filled with chlorophyll, except the upper and 
lower epidermal layers. The variegated leaves of 
the mutant also showed a single layer of palisade 
but chlorophyll was present only in the inner mesophyll 
ells of the green area. The variegated leaves appeared 
more light green on the lower side. The growth 
of the variegated n^utant is loss vigorous and is laW 


flowering compared to control, probably because of 
the reduced chlorophyll content in the leaves. 

In Bougainvillea, even though there are about 
twenty variegated cultivars reported so far, invariably 
they were all isolated as bud spots at different centres, 
except the one isolated in cv. ‘ Partha ’ by gamma 
radiation®. The mutant ‘ Jayalakshmi variegata ’ is 
of better ornamental value even during vegetative 
periods. 

Biology and Agriculture Division, V. Abraham. 
Bhabha Atomic Research Centre, B. M. Desai. 
Trombay, Bombay 400 085, 

24pn7l5, 1977. 
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DACTYLARIA INDICA AGARWAL AND 
CHOWDHRY, A NEW FUNGUS FROM SOIL 
In continuation of our studies on Hyphomycetes a 
species of the genus Dactylaria was isolated by the 
authors from the garden soil. Earlier SacCtirdo^“ 
described a number of species from decaying wood 
and leaves including Dcctyturia purpurella as a type 
Drechsler^"®, Duddington®^’, Peach*', Juniper^, Shomc 
and Shome^® have described a number of Dactylaria 
species as parasites on free living terricolous nematodes. 
Routein^® described D. lutea fronr Argentina soil 
while Roy and Gujarati^^ have described D, fulva 
from soil in India. 

Taxonomically Dactylaria is close to Dactylella 
and Diplorhinotrichum. Bhatt and Kcndrik^ studying 
these two genera placed eleven species of Diplorhino¬ 
trichum in synonymy with Dactylaria, They also erected 
a new species D. humicola froni soil of Canada. The 
present isolate does not match with any of the des¬ 
cribed species of Dactylaria with regard to the charac¬ 
teristic shape, size, septation of conidiophores and 
conidia. Hence a new species Dactylaria indica is 
being proposed. The culture has been deposited at 
Indian type culture collection, I.A.R.L, New Delhi^ 
under Accession No. 2228. 

Dactylaria indica sp. nov. (Figs. 1-3) 

Colonies on Potato Dextrose Agar medium 3* 5 cm 
diam, after 15 days at 25° C, at first white or creaxn 
coloured, reverse brown, at maturity becoming grey ; 
aerial mycelium forming fascicles, yellowish brown 
at maturity; hyphae hyaline, septate, thin walledi 
sparingly branched, 1-2 iu wide; Conidiophores. 
ineasuring 5-8 >; 2-3^, aris^ aterally as a roun<J 
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structure or a branch from the hyphae, the terminal 
sympodula swollen at its apex; 2-6 conidia produced 
at denticle apices of the conidiophore, hyaline, cylin¬ 
drical, 2-celled, thin walled, measuring 15-30 X 2-3/x 
with a flat obstriction scar at the base. 

Habitat: From soil, India. 



Figs. 1-3. Dactvia r ia indica 

1. Conidiophorc 
2 Conidiophorc and conidia 

3. C onidia 
Latin diagnosis 

Coloniae in agaro solano-dextroso 3 • 5 cm in aetate, 
15 dierum ad grad 25°C, primo albae vel eburneae- 
facie versa brunnea, ad maturation evadentes griseae, 

Mycelium aerium fascicules formans, luteolos, 
brunneos ad maturitatunr. Hyphae hyaiinae, septate, 
parietibus tinuis, parse ram.osus, 1-2/x lat. Conidio- 
phora 5-8 x 2-3 /x lateraliter emergentia ut structura 
rotunda vel ut ranus e hypha, cellula apicalis (sym¬ 
podula) at apicem. 2-6 conidia ad apices dentatos 
conidiophorum, hyalina,cylindrica, 2-cellularia, parieti¬ 
bus tenuis, 15-30 x 2-3 /x, cicataricem basalem 
conspicuam exhibentia. 

Habitat: in solo, Indiae. 

Department of Postgraduate G. P. Agarwal. 

Studies and Research in Botany, P. N. Chowdhry. 
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SOME INTERESTING FEATURES IN THE 
FLOWER OF CROTALARIA AND 
TEPHROSIA SPECIES 

During our studies on the floral morphology of four 
species, viz., Cro talar ia burhia Buch.-Hani., C. 
medicaginea Lamk., Tephrosia hamiltonii Drumm. 
and T. apollinea Link some interesting features on 
the ‘ wing ’ petals were observed. 

The petals were cleaned in lactic acid and stained 
in basic fuchsin. In Crctalaria hiirhia and C. medi- 
caginea the two lateral wings of the flower have pocket¬ 
like structures which are located on the outer surface 
of lower half region. They are more in number 
towards the proximal end. These pockets have their 
open ends directed downwards, i.e., towards the pedicel 
of the flower. They are deep enough to extend up 
to the mouth of the preceding pocket. These pockets 
are arranged in regular rows in between the major 
veins of the petal. The mouth of the pocket is lined 
by epidermal epithelium (Fig. 1). However, in 
Tephrosia, both the species have band-like struc¬ 
tures instead of pockets. These are irregularly distri¬ 
buted and spread over the veins also (Fig. 4). They 
are not so deep as in Crotalaria species. But they 
occupy the same position on the wing petals as the 
pockets in Crotalaria species. 

Anatomically, a longitudinal section of the wing 
petal in both Crotalaria species shows an upper and 
a lower epidermis lined by a thin cuticle and en¬ 
closing a parenchymatous mesophyll (Fig. 3). The 
cells of upper epidermis are small, rectangular and 
are densely filled with yellowish contents. They have 
their outer tangential walls more thickened than the 
inner tangential and lateral walls. The cells of lower 
epidermis are tangentially elongated with the thickenings 
along the outer tangential walls only and less pro¬ 
nounced as compared to the outer tangential walls 
of upper epidermis. The outer wall of the pocket 
is contributed by the upward extension of the upper 
epidermis of the wing petal. The cuticle at the apex of 
the fold is wavy due tp some deposition (Fi^s. 2, 3), 
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In Tephrosia species, ia a longitudinal section, these 
structures appear as ridges. The cells of upper 
epidermis are sniall and thick-walled. Outer tangential 
walls are thicker in comparison with inner tangential 
walls. The cells of lower epidermis are tangentially 
elongated with the thickenings on outer tangential 
walls only. Both the epidermal layers are lined by 
smooth cuticles. In the region of a band the upper 
epidermis along with the parenchymatous tissue 
forms a ridge-like structure (Figs. 5, 6). 



FfGS. 1-6. Figs. 1-3. C. burhia. Fig. I. Pocket¬ 
shaped structures on the wing petal. Fig. 2 Outline 
of the same, in l.s. Fig. 3. Portion marked ‘X’ in 
Fig. 2, cellular details. Figs. 4-6. T. hamiltoni}. Fig. 4. 
Band-like structures on wing petal. Fig. 5. Outline 
of the same, in l.s. Fig. 6. Portion marked ‘X’ in Fig. 
5, cellular details, 

ibst, band-like structures; a/, cuticle; lep, lower 
epidermis; pst, pocket-shaped structures; i/epy upper 
epidermis.) 

It is difficult to attribute any function to these 
structures. Faegri and PijP mentioned some folds 
on the wing petals of Leguminosae, while discussing 
the pollination ecology of the family. They described 
that these structures are meant for connation between 
wing and keel petals. However, no connation is 
observed in these petals and since they are present 
along the outer face of the wing petals only, such 
a connation is not possible. 

I am extremely grateful to Dr. N. Chandra for 
guidance, Prof, B. Tiagi for encouragement and 
Dr. C. M. Govil for helpful suggestions. 


[ Current 
Science 

Dept, of Botany, (Miss) Auvjnder Kaur Narang. 
University of Rajasthan, 

Jaipur, August 27, 1976. 

1. Faegri, K. and Pijil, L. V., The Principles of Polli- 
nation Ecology, Jl ed., Pergamon Press, 
Oxford, J97I. 


PARTHENIN—A PRETREATMENT REAGENT 
FOR CHROMOSOMES 

Parthenlum hysterophoriis L., a troublesome weed in 
several parts of India, is found to contain growth 
toxins. Parthenin, which is the principal component 
of the inhibitors, constitutes 0-32% by dry weight of 
the leaves and causes inhibition of linear growth in 
seedlings of wheat and other crop plants. Hence, 
a study of the effects of this sesquiterpene lactone on 
different aspects of cell division in relation to inhibi¬ 
tion of root growth was made. It was also examined 
whether this toxic principle could serve as a pretreat¬ 
ment reagent in the preparation of root tip squashes 
for karyotype analysis. 

Parthenin was obtained in crystalline form from 
the aqueous leachate of the aerial parts of the weed 
following the method of Sukhada^, with slight modi¬ 
fication discussed later. Root tips of Zephyranthes 
rosea Herb., Chlorophytum elatum R. Brown and 
Parthenium hysterophoriis L., 2 mm long were excised 
from healthy plants, washed with tap water followed 
by distilled water and treated with 0-5% solution 
of parthenin for 1 hr. Controls were treated simli- 
larly with distilled water. Roots from, onion bulbs, 
growing actively in water, were also treated with the 
^est solution for 1 hr, 24 hr and 48 hr. After the 
treatment, the root tips were fixed in Carnoy’s fluid 
at room temperature. Using root tips of I mm length, 
20 aceto-orcein squashes were prepared for each 
treatment. In each, the number of metaphasc plate.s 
in200 cells wasscored in the region showing maximum 
cell division. Percentage of cells showing abnormali¬ 
ties was recorded, as also the qualitative nature of the 
affected cells. 

In alk the four species tested, 1 hr treatment 
caused mitotic arrest resulting in high frequency of 
metaphase plates. Chromosomes weic well spread 
and condensed compared to those in preparations 
following distilled water treatment (Figs, 1, 2 and 3), 
In onion, 24 hr and 48 hr treatment caused cessation 
of root growth and several abnormalities like ana¬ 
phase inhibition, chromosomal laggards, stickiness, 
vacLioIisation ( Fig. 4), irregularly shaped nuclei and 
binucleate cells. The treatment for 24 hr caused 
abnormality in 46% ofthe cells and with 48 hr treatment 
it increased to 85%. 

Thus, pretreatment of the roots with 0-05% aqueous 
Solution of p^j-thenin for J hr is beneficial in 
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f - T-nknma species, in a longitudinal section, these 
.-.:-iu'res appear as ridges. The cells of upper 
. vj 'rmis are small and thick-walled. Outer tangentia 
-i.-e thicker in comparison with inner tangential 
-^‘s The cells of lower epidermis are tangentially 
cio-irared with the thickenings on outer tangential 
■iaiis only. Both the epidermal layers are lined by 
smooth cuticles. In the region of a band the upper 
eprJermis along with the parenchymatous tissue 
forms a ridge-like structure (Figs. 5, 6). 



Flos. 1-6. Figs. 1-3. C. burhia. Fig. 1. Pocket- 
snapcJ structures on the wing petal. Fig. 2 Outline 
111 the same, in Ls. Fig. 3. Portion marked ‘X’ in 
F.g. 2. cciiuiar details. Figs. 4-6. T. hamiltonii. Fig. 4. 
BanJ-iike structures on wing petal. Fig. 5. Outline 
ot .he same, in l.s. Fig. 6. Portion marked ‘X’ in Fig 
c, cciiuiar details. 

ihst, band-like structures; cii, cuticle; ten, lower 
epicermis; pst, pocket-shaped structures; uep, upper 
epidermis.j 


It is difficult to attribute any function to these 
structures. Faegri and PijP mentioned some folds 
on the wing petals of Leguminosae, while discussing 
the pollination ecology of the family. They described 

that these structures are meant for connation between 

wing and keel petals. However, no connation is 
observed in these petals and since they are present 
a.ong the outer face of the wing petals only, such 

“d connation is not possible. 

1 am extrenrely grateful to Dr. N. Chandra for 
^iidance Prof- B Tiagi for encouragement and 
D.. C. .\f. Govtl for helpful suggestions. 
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PARTHENIN—A PRiriRIAl'Ml'N'l' REA(;i:nX 
FOR chroiviosomj:s 

Partheniinn hysteropliorns a t roid">lc.sonic weed tn 
several parts of India, is lound to contain growth 
toxins. Parthenin, which is tiie principal component 
of the inhibitors, conslitiitcs 0-32^’o by dry weight t>l 
the leaves and causes inhibition ci’ linear guHvth in 
seedlings of wheat and other ert'p j'lianls. Hence, 
a study of the effects of this sesquiterpene lactone on 
different aspects of cell division in relatit>n tt^ inliibi-* 
tion of root growth was made, h was also exaniincii 
whether this toxic principle could serve as a pretreot- 
ment reagent in the preparation of root tip squashes 
for karyotype analysis. 

Parthenin was obtained in crystalline foim from 
the aqueous leachate of the aerial parts of thewccii 
following the method of Sukhada*, with slight modi¬ 
fication discussed later. Root tips of 7A‘pfiyvanihes 
rosea Herb., Chlorophyinm ekitiun R. Brown and 
Partheniimi hysierophorns L., 2 mm Umg wejc excised 
from healthy plants, washed with tap water f<>llowed 
by distilled water and treated with stdutit>n 

of parthenin for 1 hr. Controls were ticatcd siniH- 
larly with distilled water. Roots from onion hcilhs, 
growing actively in water, were alst> treated witJi the 
^est solution for .1 hr, 24hr and 4<S hr. After the 
treatment, the root tips were fixed in Carnoy’s lliiiil 
at room temperature. Using root lips of I mni Icoi^th, 
20 accto-orcein squashes were prepared ft^r each 
treatment. In each, the number of metaphasc plates 
in 200 cells was scored in the region showing niaxini.iiin 
cell division. Percentage of cells showing abiUM niali- 
ties was recorded, as also thcqualilalive nature of the 
affected cells. 

In alk the four spccic.s tested, 1 hr Ireativicnt 
caused mitotic arrest resulting in high frequency id' 
metaphase plates. Chromosomes weic well spread 
and condensed compared to those in pieparatii>ns 
following distilled water treatment (Figs, 1, 2 anU 3). 
In onion, 24 hr and 48 hr treatment caused ccssiilion 
of root growth and several abnormalities like ana¬ 
phase inhibition, chromosomal laggards, stickiness, 
vacuolisation ( Fig. 4), irregularly shaped nuclei and 
binucleate cells. The treatment for 24 hr ca\.isetl 
abnormality in 46% of the cells and with 48 hr treat nner» t 
it increased to 85%. 

Thus, pretreatment of the roots with 0*05% aqueous 
solution of PaUfienin for 1 hr is beneficial ip 
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Fig. 1. Root tip cells of B. hysterophoriis (In -- 32) 
pretreatedfor 1 hr with 0*05% parthenin shewing better 
condensation of chromosomes. Control on the Iclt. 



Fig. 2. Root tip cells of Zepliyraiithes rosea 
(2//-J2) pretreated for 1 hr with 0*05% parthenin 
showing better condensation of chromosomes. Con¬ 
trol on the left. 



Fig. 3. Root tip cells of Cholorophytiiin elatum 
{In 28) pretreated for 1 hr with parthenin showing 
better condensation of chromosomes. Control on 
the right. 

realisation of proper Condensation of the chromosomes 
and high frequency of metaphase plates for karyotype 
analysis, the eifect of the chemical being comparable 
to that of colchicine and hydroxyquinoline. Parthenin 
content in leaves and inflorescence is as high as 0*32%. 
Yield of parthenin will be considerably higher if 
extracted with cither hot water or 80% methanol (as 
followed in the firesent investigation) than with 



Fig. 4. Onion root tip cells pretreated witn 0*05% 
parthenin for 48 hr shov/ing chromosomal laggard 
(right), stickiness of chromosomes and increased vaciio- 
sation in the nuclei. 

cold water as reported in the original procedure^. 
Parthenium hysteropliorus can be exploited commer¬ 
cially for the production of parthenin in view of its 
high concentration and the ease with which it can be 
extracted. 


Table showing the increased number of nietaphse plates 
due to parthenin treatment 


Species tested 

Number of cells showing 
metaphase plates in 200 

cells 


Distilled 

Parthenin 


water 

0-05% ** 

Chlorophytum elatum 

9 

8 

Zepliyranthes rosea 

3 

9 

Parthenium hysteropliorus 

9 

15 

Allium cepa 

4 

9 


* Average of 20 preparations; Significant at 
5% level. 


Senior author thankfully acknowledges Dr. Jaya- 
chandra for encouragement and Dr. Sectharam and 
Mr. D. S. Krishnamurthy for their help in photo¬ 
graphy. Our thanks are also due to Professor M. 
Nagaraj for the facilities provided. 

Department of Botany, Sukhada D. Kanchan. 

Bangalore University, K. S. Geetha. 

Bangalore, March 21^ 1977. 

1. Sukhada D. Kanchan, Curr. Sci., 1975, 44 (10), 
258. 

RADICULAR PROLIFERATION IN THE 
SEEDLINGS OF PHASEOLUS RADIATUS LINN. 
BY COUMARIN 

The role of coumarin in germination inhibition has 
already been envisaged (Sigmund, 1914®). Mayer 
and Evenari^ (1952) studied the relation between 
the structure of coumarin and its derivatives and their 
activity as germination inhibitors monograph by Maye^- 
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and Poljakotl-mayber, 1963^). The inhibitory action 
of this compound on cotyledonary chlorophyll synthesis 
has been examined by Knypl (1967,i 19702 ). Coumarin 
has been shown to inhibit the synthesis of chlorophyll 
in the leaf tissues of etiolated maize seedlings (Knypl, 
1970^), Svensson (197P, 19l2a\ 1972 b^) made an exten¬ 
sive examination of the effect of coumarin on the 
growth, histology and dry matter, protein and nucleic 
acid contents of roots of wheat and maize. Coumarin 
has been envisaged to show an important morpho¬ 
genetic effect on root through destruction or disarrange¬ 
ment of a formative system (Svensson, 1972 c®). 

The seeds were washed in distilled w. ter, surface- 
sterilized in 0-1% HgClo anc kept in petridishes with 
distilled water-moistened filter-paper. Treatment with 
20 PPM coumarin was carried out on germinated seeds 
24 hr after soaking. 

During our investigations, on post-germinational 
growth rates of Phaseolus radiatus, seedlings with 
abnormal numerical proliferation of racicles were 
notea (Figs. 1 and 2) in a treatment with 20 PPM 



Fig. 1. Radicular proliferation in the seedlings 
of Phaseolus radiatus. The photographs were 
taken on the 2 nd jday after treatment witu the chemical. 

No. 1, seedling distilled water treated control; Nos. 
2 to 8 , coumarin treated seedlings. Radicular dupli¬ 
cation (2, 3), triplication (4, 5, 6 , 7) and quadrupli- 
cation ( 8 ) are evident. The remarkable absence of 
hypocotylar portion may be noted. 

of coumarin. The incidence of this abnormoiity was 
not more, but as compared to the seedlings treated 
with distilled water (controls), this was important. 

The abnormality was besides the general suppres¬ 
sion of elongation of radicle and proliferation of 
lateral roots (H. R. Gopala Krishna, unpublished 
observations). One significant aspect noted in con. 
junction with the present abnormality was a remarkable 
suppression of growth of hypocotyl. 

Svensson (1971® and 1972^~®) suggested that the 
random reorientation of the mitotic spindle is an 
important cellular event brought about by 
coumarin n the growing root. The proliferation 


of lateral roots is probably caused by such a cellular 
event. The proliferation of radicles noticed in the 
present work appears to be rather different from the 
effect of coumarin noticed by Svensson in the mono¬ 
cots of maize and wheat. This appears to result 
from an abnormal splitting of the meristem itself. 
Further work is in progress. 



Fig. 2. The photographs were taken on the 4th ^ 
da> after the treatment with the chemical. 

No. 1 , distilled water treated control. Nos. 2 , 3,4,5, 

6 —coumarin treated seedlings. Radicular proliferation 
1 s evident in all the treatments. 

The authors express their deep sense of gratitude 
to Mr. S. Nagaiah, Principal and Mr. V. Chandra- 
sekharam and other colleagues of the Botany Depart¬ 
ment and the Management of Tirupati Tirumala 
Devasthanams for encouragement. 

Department of Botany, H. R. Gopala Krishna, 

Sri Govindarajaswamy Arts and 
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KARYOTYPE OF TSILOBACHNE COOKEI 
(STAFF) SCHNECK EX HENRARD 

Trilobachene cookei belongs to the tribe Maydeae 
of Poaceae. It is distributed over limited areas in 
the Western Ghats of India. The plants are annual 
herbs growing in pure stands and up to about 2 m 
in height on the forest slopes. Its striking morpho¬ 
logical resemblance to the cultivated maize is the sepa¬ 
ration of male and female inflorescences in space, 

i.e., a purely male tassel at the apex and one to three 



Figs. 1-3. Fig. 1. Somatic metaphase from inter¬ 
calary meristem of leaf sheath showing 2n — 20 
chromosomes. Fig. 2. Anaphase I, showing 10 
univalents at each pole. Fig. 3. A ‘cut out’ 
genome arranged in decreasing total length. 


(more commonly two) female flowers, either associated 
with or without male inflorescence, arising in the 
leaf axils and enclosed by a common bract. 

While some literature exists on the oriental genera of 
Maydeae like Coix and Chionachne, even the chromo¬ 
some number of this genus is unknown. In the 
present note, chroniosome number and a breif account 
of karyotype of this genus are reported. 

T. cookei is no exception to the known genera of 
Maydeae which comprise genomes consisting of five 
or ten chromosomes’- (except Tripsacmn, ?z = 18). 
The soniatic chromosome counts in this genus reveal 
In = 20 (Fig. 1), and intercalary meristems of the 
leaf sheaths show well-defined chromosome morpho¬ 
logy compared to root-tip meristems. The chromo¬ 
some number has been confirmed in the pollen mother 
cells during meiosis (Fig. 2). The genome, consisting of 
ten chromosomes, when arranged in decreasing total 
length (Fig. 3) shows a gradual gradient in size from 
chromosomes 1 to 5 and 6 to 10, with the last approxi¬ 
mately half the first. The karyotype is asymmetrical. 
Chronnosomes are classified on the basis of the posi¬ 
tion of centromere following Adhika^y^ who modi¬ 
fied Levan’s method^ and made finer differences in 
chromosome grouping based on precise determi¬ 
nation of the centromere. On the basis of the ratio 
of long arm to short arm, four chrom.osomes are 
nearly median, three are nearly submedian and three 
are nearly subterminal. Presence of nearly subter¬ 
minal chromosomes with high ‘ r ’ value in the comple¬ 
ment is a rather unique feature of this genus since 
neither oriental (unpublished data from this labo¬ 
ratory) nor occidental genera^ of the tribe Maydeae 
show such chromosomal sets. Details of the karyo¬ 
type and the behaviour of chromosomes during meiosis 
are being worked out. 

I thank Prof. K. B. Deshpande for facilities, to 
Miss S. G. Mashalkar for technical help, and to 
Dr. G. B. Deodikar, Director, M.A.C.S., Poona, for 
introducing me to this plant material. 
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Letters to the Editor 


r Current 
L Svit’nce 


CXCl-RRENCE OF THE BENlI-nc GYMNO- 
!>LEl RAN CRAB NOTOPUS DORSIPES 
I I ABRiClt S) IN THE NORTHERN 
ARABIAN SEA 

] > V T' 1 Occancgraphic Hxpcdificii Oil I.N.S. Dar- 

\ the Ncrihcrii Arabian Sea (December J973 

. pr.) a re\v niaie specimen? d'the Brachyuraii 

.\i>iiipii.s ihrsipes (Fabricius, 1798) weie 
t* *'‘'i ^ F:e. 11 1 'rcm depths varying Trcm 84 to 100 m 
^ , N and long. 69 ' 23'E. Its First record 

lu- -\!ccck in 1896^ frem the Andamans and oil 
t s* .,;thcrn Maiabar Coast and, this is the 

‘w.-rd record in the Indian seas which helps 
h::,jee the gap between the earlier records 
; : th. Rci Sea- and Scuthern Malabar Coast^. 



1. X.nLpus dorsipcs (Fabricius, 179S),, dorsal 



cc'c.i !]ds also bceii reported freni otT 
Auo.raL'a' and from the Paciiic Ocean,/>. 
£asi Inoies-Siboga ExpeditierP and Japans’ 


lac spc.-mieis obtained agree well with the general 
o.criptien and iigures given by earlier authors, />. 
ii.va, ]!syh, p. 290 (description); Laurie, a9l5i 

- (ameidment ci Alcock’s description), Ihle, 


1918, p. 294 (Syn. and refs.); Vokoya, HFTV-, {>. i|2; 
Sakai, 1937, p. 175, pi, xvi, (ig. i and p. 40; 

HoUIuiis, J959«, p. 108, ^962^ p. 55; Utinomi, 196()'‘», 
p. 73; pi. 37, fig. 2. Tyndalc-Biscoc and Cicorge, 
?962, p. 92 (diagnostic 1 cal u res). Tlic genus Nut upas 
dc Haan, 1841 of I lie family Raninidac includes three 
valid species, vi.:., Notopus i/.a'.s77H\v (Inibricius, 1798), 
N. 6>m//A’Henderson, 1888 and Ah ;;i/.sr/A./o/i,v/.v Sakai, 
1937. Notopus ovulis Henderson has been reomded 
from Japan and Little ki islaiul and IVotn Australia 
and Notopus niisakiciisis Sakai is known oidy from 
Japan, 

Our grateful thanks arc due (o Captain 
K. L. Chopra, Comnianding Olliccr, f.N.S. Darshak, 
for help in the ceilcctitm of samples ami to 
Dr, S. Khcra, Jc>int Dircctor'in-Chargc,. Zoological 
Survey of India, Calcutta, ft r facilities given to 
participate in the Expedition. 

Marine Biological Station, A. Danu l, 

Zoological Survey of India, S. CjiaRkapan' . 

69, Santhomc High Road, 

Madras 600 028, 

Fcdmiaiy 21, 1977. 
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A NEW APPROACH TO REPULSION IN IONIC CRYSTALS 
II. Further Refinement on the Alkali Halides 


■ RAMESH NARAYAN and S. RAMASESHAN 
Materials Science Division, National Aeronautical Laboratory, Bangalore 560017, India 

Abstract 

The repulsion parameters in the formulation by the authors (J. Phys. Chem, Solids, 1976, 37, 
395; Curr. Sci., 1976, 45, 357) for the alkali and the halogen ions have been refined using more 
experimental data. These parameters could be used to calculate the repulsion potential in any crystal 
of any structure in which these ions may occur. The r.m.s. error in the alkali halides between the 
measurea and calculated values of the nearest neighbour distance is 0-712% and that in d'^WJdi- 
is 7-40%. The corresponding values in the theory of Tesi and Fumi {J. Phys. Chem. Solids, 1964, 
25, 45) are 1-381% and 6*06%. Our earlier claim that our values were much better than Tosi anci 
Fumi arose out of a computational error and is hence retracted here. Our present repulsion para¬ 
meters indicate that the alkali ions are (as is to be expected) much less compressible compared to the 
halogen ions. 


jOECEN'FLY we proposed a new approach lo 
repulsion in ionic crystalsbased on the 
fallowing three poistulates : 

(a) A specific compression energy is atssociated 
with each ion and the repuision between ions 
arises solely from the resistance of the ions to 
compression. 

{b) The compression energy function of an ion 
is independent of the neighbouring ions that com¬ 
press it. 

(c) The compression energy of an ion is directly 
proportional to the nLimber of nearest neighbours. 

In the present formulation of repulsion, the 
compression energy function of an ion that has 
been determined in one crystal in one structure, 
can be used for that ion in any other crystal (of 
any other structure) in which it occurs. This lends 
predictive power to our approach, in contrast to 
earlier approaches to repulsion which require the 
refinement oif new paramictcrs in, each new crystal. 

For the compression energy of the ion, the 
specific exponential form chosen 

arbitrarily-, where r is the radius of the ion. and 
A and p arc repulsion parameters to be refined for 
each ion. In this form, 18 pai'ametcrs are enough 
tO' describe all the 20 alkali halides in all their 
structural modifications and over a range of 
presisiires. In contrast, the widely accepted 

repulsion potentials of Toisi and Fumi-t require 
27 parameters to describe Jitst the atmoisphenc 
pressure behaviour of 17 alkali halides (they omit 
CsCI, CsBr and CsT). 

The refinement of the repulsion parameters 

A and p for the alkali and the halogen ions using 
the data on the alkali halides involves the simiid- 
taneous optimization of a large number of 
strongly correlated parameters. The parameters 

presented earlier^-*^ were obtained using a graphical 
method. Although the refinement there was not 


oomplete, those parameters are sufficiently acouirate 
for the calculation of repulsion potentials. Further 
refinement was, however, ulndertaken because of 
our interest in the correlations amiong the repiilsion 
parameters of different ions. In addition tO' the 
experimental data used earlier-, new high pressure 
data"‘’<> on LiF and NaF were also included. We 
shall not discuss here the actual procedure followed 
for the refinement except to mention that the 
computations were quite tedious and the convergence 
very slow. 

Table 1 lists the repulsion parameters obtained 
for the alkali and the halogen ions. The values 
of A and P given in papers (2) and, (3) are now 
to be replaced by the values given here. The 
r.m.s. error, for all the alkali halideis, between the 
measured values of r, the nearest -neighbour 
distance, and the values calculated with the repul- 
'siom parameters of Table 1, is 0'-712%. The r.m.s. 

Tabli* 1 


Repulsion parameters for the alkali and the halogen ions 


Ion 

A (erg) 

^>(A) 

Li-' 

0-1544X 10-' 

0-04158 

Na+ 

0-1211 10 -’ 

0-09029 

K' 

0-5600 10 ’ 

0-1078 

Rb-'- 

0-3980 X lO-f- 

0-08883 

Cs-^ 

0-5604:-: lO-f- 

0-09977 

F- 

0-7506 X 10-1" 

0-2152 

ci- 

0-2958 X 10-» 

0-2240 

Br- 

0-3724 X lO-* 

0-2352 

I- 

0-4407 X 10-" 

0-2538 


error in d-^^^ fdr-, which depends on the bulk 
modulus, is 7-40%. Hhe corres.pondinig r.m.s. 
errors in the values predicted by the potentials of 
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Table II 


Ionic radii (in Angstroms) in the alkali halides at atmospheric pressure 




F- 


Cl- 


Br~ 


I- 

Li+ 

0-727 

1-271 

0*760 

1*800 

0-770 

1*990 

0*786 

2-270 

Na+ . 

1*066 

1-259 

1*105 

1*706 

1*111 

1*849 

1*144 

2*114 

K+ 

1*425 

1*272 

1-457 

1*688 

1*461 

1*826 

1*481 

2*040 

Rb+ 

1-563 

1-255 

1*598 

1*693 

1*610 

1*851 

1*611 

2*025 

Cs+ 

1-766 

1-230 

1*844 

1-752 

1*845 

1*886 

1*846 

2*060 


Tosi and Fumi-i are 1*381% for r and 6*06% for 

In earlier papers-’*^ we claimed that the r.m.s. 
fit in r and d'-^'W^/dr- obtained with our potentials, 
is superior tO' that obtained with the potentials 
of Tosi and Fumi-t. This claim is not correct since 
the r.m.s. errors (for the potentials of Tosi and: 
Fumi) T435% and 15*40% quoted there arose 
from a computational error. The present compari¬ 
son indica,tes that the fit in the: two theories are 
of the same order. However, the^ advantages of 
the present formulation mentioned at the beginning 
\ of this paper are still valid. 

The ■ repulsion parameters listed in Table I are 
different from those listed in references 2 and 3. 
However, the ionic radii (listed in Table II) 
predicted by the new set of parameters are not 
significantly different. During the refinement, the 
radii of the ions remained almost the same while 
the aojmjpreisisibility of the ions, which is 
qualitatively measured by the parameter p, varied; 
considerably. The essential difference of the 
present set of repulsion parameters from the 
earlier set-’^ is that the alkali ions are much harder 
and the halogen ionis much softer than predicted by 
the earlier parameters. 


As a consequence, the present repulsion para¬ 
meters' indicate' that thei alkali ions are much less 
compressible than the halogen ions. For instance, 
calculations 'show that in Csl, between 0 and 40 
kbars, the radius of Cs+ decreases by 0*062 A 
while the radius of T decreases by 0*159 A. In. 
LiF, between 0 and 150 kbars, the radius of Li+ 
decreases by only 0*017 A while the radius of F" 
decreases by oply 0*017 A while the radius of F“ 
consistent with the relatively large polarizabilities 
of the halogen ions. The compressibilities of ions 
will be discussed in some detail in a later com¬ 
munication. 
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SEMIEMPIRICAL INVESTIGATIONS OF LINDERBERG^S RELATION 

KAMALNl SANE 

Department of Chemistry, Daidat Ram College (University of Delhi), Delhi 110 007 

AND 

K. V. SANE 

Department of Chemistry, University of Delhi, Delhi 110 007 
Abstract 

Semieinpirical calculation on singlet transition energies of several aromatic hydrocarbons is 
carried out using a modified form of Linderberg’s relation for the resonance integral in the Pariser 
Parr, Pople theory. The results are interpreted in terms of the behaviour exhibited by some model 
one-electron system. It is concluded that the original Linderberg relation is essentially valid for this 
group of molecules. 

Introduction 

iiUE relation 

^ KdR 


Table I. 

Singlet transition energies (ev) of hydrocarbons 
using Slater orbitals (oscillator strengths are given 
( 1 ) in parenthesis) 


'here is the resonance integral, S the overlap inte“ 
ral and R the distance separating the orbital centre 
'as proposed by Linderberg^ by invoking a consis- 
;ncy requirement in the Pariser, Parr, Pople (PPP) 
leory. Examination of two-centre one-electron model 
'Stems has revealed-^^ that the validity of the 
lation cruically depends on the form of the 
ne-centre potential. For example, the relation 
inapplicable if the potential is the infinite range 
)ulomb interaction. However, if the potential is a 
iperposition of screened and unscreened coulomb 
teractions, then although the relation is not valid 
. general, there exists a region characterised by the 
reening parameter and the distance R where the 
aio 

. I ^ dS ^ 

^ / R hi 

slowly varying and lies within 20% of unity. The 
odel systems imply that different situations— 
.mely (i) the relation is inapplicable, (ii) 
e relation is applicable with (a) K different 
:)m unity and (b) K equal to unity—can be expected 
actual molecular systems. The decisions between 
)se possibilities being difficult a-priori, an extensive 
ries.of calculations have been carried out to examine 
e matter a-posteori. We report here the results 
Hained on hydrocarbons; the results on molecules 
ntaining heteroatoms shall be dealt with later. 

Method 

Conventional PPP formalism was employed for 
culating the singlet transition energies of the eleven 
drocarbons listed in Tables I and II. The various 
egrals, with the exception of the resonance integral. 


Molecule 

Calculated 

Experimental 

Benzene 

4-63 (0-00) 

4-72 (0-00)8 


5-93 (0-00) 

5-90(0-10) 


6-75 (1-15) 
6-75 (M5; 

6-76(0-69) 

Naphthalene 

3-93 (0-00) 

3-97(0-002)9 


4-33 (0-23) 

4-29 (0-J8) 


5; 61 (2-00) 

5-64(1-70) 


6 -J8 (0-57) 

6-53 (0-20) 

Anthracene 

3-42 (0-35) 

3-28(0-10)9 


4-92 (2-65) 

4-88 (2-28) 


5- 61 (001) 

6- 10 (0-30) 

5-61 (0-28) 

Naphthacene 

2- 85 (0-39) 

3- 48 (0-02) 

2-62(0-08)9 


4-50 (3-19) 

4-56(1-85) 


5-64 (0-JO) 

5-88 (0-45) 

Pentacene 

2- 49 (0-42) 

3- 40 (0-70) 

2-439 


4-23 (3-59) 
4-24 (0-10) 

4-00 

Phenantlirene 

3-74 (0-00) 

3-76(0-003)9 


4-J6(0-41) 

4-23(0-18)' 


5-02 (l-II) 

4-93 (1-09) 


5-71 (0-43) 

5-84(0-60) 
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Table I— Contd. 


Molecules 

Calculated 

Experimental 

Chrysene 

3-63 (0-03) 
3-76(0-64) 

3-41 (0-005)« 
'3-74(0-36) 


4-79 (2-12) 

4-61 (1-29) 


5-18 (0-86) 

5-64(0-69) 

Pyrene 

3-52(0-81) 

3-55(0-00) 

3-34^“ 

3-70 


4-35 (0-00) 
4-42(0-00) 

4*45 


4- 83 (1-18) 

5- 14(0-00) 

5-15 

Perylene 

2-95 (1-03) 
5-04(1-82) 

2-86 (0-33)W<i2 
4-91 (0-44) 


5-07 (0-44) 


6-01 (M2) 
6-56 (1-97) 

6-01 (2-17) 

Corcrene 

3-14(0-00) 

3-141S 


3- 51 (0-00) 

4- 29(2-26) 

3-69 


4-29(2-26) 

4-07 

Azulene 

1-82(0-02) 

1-79 (0-009)'* 


3-34(0-01) 

3-50(0-08) 


4-22(0-09) 

4-05 (?) 


4-59 (1-75) 

4-52 (1-10) 


5-50 (0-41) 

•5-24(0-38) 


were evaluated using the well-known and generally 
accepted forrauUs^. For example, the coulorr.b integral 
was estimated via the Goeppert Mayer-Sklar approxi¬ 
mation with neglect of penetration integrals. The 
two-ceitre repulsion integrals were calculated from 
the Nishimoto-Mataga formula. Limited configura¬ 
tion interaction was invoked involving single excita¬ 
tions from the four highest occupied orbitals to the 
four lowest (x:cupied orbitals. 

The resonance integral was computed from a modi¬ 
fied form of (1) namely 




R dR 


( 2 ) 


where K is an adjustable empirical parameter. The 
overlap integral S was evaluated using Slater orbitals 
and Mulliken’s formula®. 

Results akd Discussion 

Actual bond distances were emiployed in the first 
set of calculations. Singlet transition energies were 
computed using a range of K values and root mean 
square deviation (<?) was obtained for each value of K. 


Table U 

Singlet transition energies (cn-) oj hytli olcu In^ns 
using syninietriccilly orthogonal oibiials {ost il otcif 
streiiglfis are given in imrntiu-sis). 


Molecule C'llculutcd 


Benzene 

Naphthalene 

Anthracene 

Naphthacenc 

Pentacenc 

Phenanthrene 

Chrysene 

Pyrene 

Perylene 

/Coronene 

Azulene 


4-90 (0-00), 6-20 (O-OO), 
7-03 (1-19), 7-03 (119) 

4- 16 (0-()()),4-5() (0-25), 

5- 83 {2-09), 6-45 (0-60) 

3- 54 {0-36), 5-12(2-85), 

6- 33 (0-31), 7-00 (1-19) 

2-92 (0-38), 3-94 (O'OO). 

4- 71 (3-20), 5-02 {()-07) 

2- 54(0-41), 3-48 (O'OO), 
.4-37 (0-l4),4--14 (3-57) 

3- 89 (0-00), 4-33 (()- U>), 

5- 21 (0-63), 5-91 (0-42) 

3- 73 (0-00), 3-91 (0-09), 

4- 95 (2-34), 5-37 (0-91) 

3- 65 ( 0 - 88 ), 3-73 (0-00), 

4- 55 (0-00),4-64 (O-OO). 
4-98 (1-08), 5-2! (0-00) 

' 3-04(1-09), 5-23 (1-91), 

6 - 28 (1-16), 6-83 (2-03) 

3- 29 (0-00), 3-66 (0-00), 

4- 44 (2-36), 4-44 (2-36) 
1-93 ( 0 - 02 ), 3-50 (O-Ol), 

4- 44 (0-09), 4-76 (1-82), 

5- 75(0-46) 


The plot of o versus K (Fig. 1) shows a minimuin 
at K=0-95. Since it is often convenient to 



Fig. 1 , Variation of or with K. 
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use idealised geometry rather than the actual one, 
calculations were repeated in the second set with all 
the C-C bolds taken as 1 *40 A. In this case the value 
of K at the minimum was found to be 0*99. The 
t fact that K is not significantly different from unity 
means that the original Linderberg relation [equation 

(1) ] should be a useful formula for evaluating the reso¬ 
nance integral for hydrocarbons. The calculated 
values of the singlet tra’ sition energies with K = 1 
are given in Table I. 

The derivation of (1) is based on the use of an ortho¬ 
normal basis set. To check the effect of changing 
the basis from non-ortho go nal to orthogonal one, 
calculations were next performed employing symmetri¬ 
cally orthogonal orbitals. The results given in Table 
II for K = 1 show that the agreement is not unsatis¬ 
factory. It thus appears that the applicability of 
equation (1) is not seriously influenced by minor varia- 
^ tions in geometry and the nature of orbitals. 

it must be pointed out that the modified Linderberg 
relation of form (2) was first proposed by De Bruijn^. 
He argued that since the PPP hamiltonian does not 
include the polarisation of the or-framework and the 
TT-electron wavefunction does not include the full corre¬ 
lation effects, the p value empirically chosen to compen¬ 
sate for these errors need not necessarily agree with 
those calculated from (1). By proceeding to include 
the effects due to o- electrons, he arrived at equation 

(2) where K depends on the properties of the a core, 
the extent of configuration interaction, as well as on 
the type of atomic orbitals used. Our choice of (2), 
however, is based on totally different considerations. 
As stated in the Introduction, Linderberg’s relation 
has been shown to be inapplicable in even one-electron 
two-centre model systems (where correlation effects 
are, of course, missing) if the one-centre potential is 
of infinite range type. Only if the potential has a 
strong short range component, an equation of the form 
(2) becomes applicable. In as much as the effective 
potential on a 7r-electron should be of short range 
type due to screening effects, the applicability of (2) 
to conjugated molecules is quite understandable. 
However there are no a-priari grounds for K to be 
equal to 1. The fact that K 1 nicely fits the hydro¬ 


carbon data means that the effective potential has such 
a character that the original Linderberg relation 
happens to be adequate in this particular case. 

The validity of (1) in the PPP model was first investi¬ 
gated by Bailey"^ by direct calculation on large number 
of molecules. However, the hydrocarbons (with the 
exception of benzene) had not been considered in 
that work. Our results show that the original Linder¬ 
berg relation applies particularly well to this group of 
conjugated molecules. 
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STUDIES IN CATHARANTHUS ROSEUS CALLUS CULTURES, CALLUS INITIATION AND 

DIFFERENTIATION 

(Nliss) BHARATI DHRUVA, T. RAMAKRISHNAN and C. S. VAIDYAMATHAN^* 
Microbiology md 'Cell Biology Laboratory, Indian Institute of Science, Bangalore 560012, India 


T he plants of have been reported 

to have about eighty alkaloids of which vincrystine 
and viriblastine are being utilized as antitumor drugs. 
The callus cultures of C. roseiis (L) G. Don produce 
ajamalacine.vindoline, vindoniline and other alkaloids 
jlassiiled into seven structural types^. Recently Scott 
and Lee- have demonstrated the presence of enzymes 
in C. roseiis callus that catalyse the synthesis of cory- 
nanthe alkaloids. The presence of vincrystine and 
vinblastine in callus cultures has not, however, been 
reported. The observations of West and Mika with 
Atropa beliadone callus^, Newmann with Macleya 
c::-rJata callus*, Newmann and Muller® and Tabata 
and Hiraoka^ with Nicoticoia callus have indicated that 
aoTerentiation of callus, specially into root, enhances 
alkaloid synthesis, it has not, however, been shown 
A nether sy nthesis of vinblastine and vincrystine could 
he stimiilated in callus under conditions favourable 
for ditferenuation. This report deals with standardi¬ 
zation of the conditions for C. roseus viable callus 
cultures and the differentiation in vitro. 

The leaf and shoot callus cultures of two varieties 
of C roseus, one with pink flower (VR) and another 
A;!r. wrdie flower (VA) were initiated in vitro following 
the method of White". The leaf callus in both the 
vanet :es (\ Aland VRl) were cultivated on half strength 
Mjiashige and Skocg's® mineral sclution, vitamins, 
**-Oi»»hicrcphencxy acetic acid (2, 4—D) and coconut 
L.iU iCMj. The shoot callus in both the varieties 
J \ As and VRs) were initiated on Murashige and Skoog’s 
basai medium (MSB) containing naphthalene-acetic 
aw Ik* iNkAAj and kinetin with or without casein hydro- 
I>sa!e. 

The VAI callus w^as best maintained in MSB with 
kinetin (imgj) and 2-4^D (0-5 mg/1). The callus 
could grow without auxin or cytokinin, but, addition 
of tncse two separately or together increased the growth" 
.-■v ^ 10 10 !o*d. NAA gave equally good growth when 

was 

.cmpared. 6-Benzy]aminopurine, kinetin ancT zeatin 
i.*dependeni]>, enhanced the growth (Table I) when 

Tl.= c„eL,l„. bit™ 

^ concentration was quite 

was grow^ to 

b't at hioh ~ 3uxjne it did not survive 

of auxins (-5 and 1 tS/S 

SceawffiS^orf sSnfinS 


grew profusely. The light grown callus, on the other 
hand, had no such remarkable change in growtii 
pattern at low or high levcLsof aiixirs (Figs. 1 
and 2, Tubes 2 and 4). Root-like piojeclions or callus 
grown on NAA containing media were obscivcd. 

Tabie I 

Effect of different auxins and cytokinins on the growth 
of C. roseus callus cultures 
Medium : Basal medium of Murashige and Skoog.s 
auxins aj\d cytokinins added as mentioned in the table 
^InoculLim: 80 mg fresh wt/Tiibc 


SI. Medium 

No. • 

*% increase 
over the 
inoculum 
in mg 

% dry wi 
in mg 

1 . 

Basal medium (BM) 

125 

n -1 

2 . 

BM 4- 2,4-D (0*5 mg/1) 

226 

8-2 

3. 

BM 4- Kinetin (1 mg/1) 

422 

11*5 

4. 

BM 4- 2,4-D (0*5 mg/1) 
4“ Kinetin (1 mg/1) 

1386 

5*4 

5. 

BM+2,4-D (0-5 mg/1) 
+ BAP (1 mg/1) 

1816 

4*7 

6 . 

BM 4- 2,4-D (0*5 mg/I) 
4- Zeatin (10 mg/]) 

731 

7*0 

7. 

BM 4- NAA(0* 5mg/I) 

4- Kintetin (1 mg/J) 

766 

9*0 

8 . 

BM 4-IAA(0*5mg/l) 

4- Kinetin (1 mg/J) 

410 

10*25 


* Total wt. — Inoculum wt. 

“■- - --- 100 . 

Inoculum wt. 

^ ^ .. 



^ ^ grown in dark and subcultuied into 
T TTf of auxins. Growth after 
2 4 ^ ^ contain NAA and Tubes 

2. 4 and 6 contain 2,.4-D at 0-2, 0-5 and l-Omc/l 
wncentrations respectively . o 4 d mg/i 
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The VRl callus was observed to grow well on Schenk 
and Hildebrandt’s basal medium (SHB)^, containing 
indole acetic acid (lAA) and fcinetin (1 mg/1 each). 
This callus was brown and light, had no specific effect 
on its growth. The callus could differentiate into roots 
at high concentration of NAA (2*5 mg/1). 
r ^ ^ ^ 



Fig. 2. VAl grown in light and subcultiired into 
different concentrations of auxins (details as in Fig, T). 



Fig. 3. Growth and rooting in VRs. 1. NAA- 
lmg/1; la. NAA-0-1 mg/I. 

The SHB media containing kinetin and 2, 4-D or 
NAA supported viable callus cultures of both the 


varieties. The VAs cultures were white, soft and were 
grown on 2, 4-D containing media. When subcultured 
on NAA (2*5 mg/1) containing media 25% of the 
inoculum on this media differentiated into root-like 
structures. 

The VRs callus differentiated very well into roots 
on NAA containing media. This differentiating capa¬ 
city was not lost on repeated subcultures. In spite 
of the poor growth at low levels of NAA (0‘1 mg/1), 
it still retained the capacity for rooting (Fig. 3). 
Of the auxins studied, rooting was observed in lAA 
containing media but was not as much as in the pre¬ 
sence of NAA. 2, 4-D inhibited differentiation at 
the concentrations studied (1 mg/1). 

It is hoped that the standardization of optimum 
conditions for the growth and differentiation of callus 
cultures of C. roseus, reported here, would pave the 
way for further investigations on the biosynthesis of 
antitumor alkaloids. 
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INDIAN CHEMICAL SOCIETY-SEMINAR ON ORGANOMETALLIC CHEMISTRY 


A three-day Seminar on ’Organometallic 
Chemistry' sponsored by the University Grants 
Commission will be held in the Chemistry 
Department of Lucknow University from Monday, 
October 10 to Wednesday, October 12, 1977. The 
programme will include six invited Session Lectures 
and approximately twenty-five contribuited papers 
^^yering synthesis, structure, bonding, reactions ^nd 


biological or chemical uses of metal-carbon bonded 
compounds. 

Farther enquiries may be had from the Con¬ 
vener, Seminar ion Or,g;anometallic Chemistry, 
Department of Chemistry, University of Lucknow, 
Lucknow-226007, latest by Wednesday^ 15th June, 
1977, 
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4 v-rrrnxvmSANT AND SUCCINATE DEHYDROGENASE INHIBITORY ACTIVITY OF SOME 
AN I newer THIOBARBITURATES 


B R P 4 NDEY, KRISHNA RAMAN, J. P. BARTHWAT., K. KISHOR and K. P. BHARGAVA 

Jaivahariai Nehru Laboratory of Molecular Biology, Department of Pharmacology am! TIwrapcKtics, 
King Georges Medical College, Lucknow University, Lucknow, India 

Abstract 

Some l-aryl- 3 -cycIohexyl thiobarbiturates were synthesized and investigated for their ability 
to inhibit succinate dehydrogenase (SDH) activity of rat brain homogenate. All compounds exhi¬ 
bited concentration dependent inhibition of enzyme. The degree of enzyme inhibition wa.salso 
evaluatedonthebasisoftheirlsoandlso/CS) values. Kinetic study carried out with l-( 2 -cthoxy- 
phenvi}- 3 -cyclohexyI-thiobarbiturate revealed a competitive nature of inhibition. Anticonvulsant 
activitv of the compounds against pentylenetetrazol-induced seizures and the partition coefficients 
we-e determined in order to correlate structure-activity relationship. 


Introduction l-Aryl-3-cyclohexyl thiobarbiturates 


N umerous CNS depressants and anticonvulsants 
have been shown to inhibit respiratory activity of 
b:a:.i which ultimately leads to altered energy meta- 
bohsm and thus impair neuronal functions.^"*^ Further¬ 
more, i: has been reported that various barbiturates 
inrerfere with the succinate dehydrogenase activity^”®. 
Recently, several 1, 3-disubstituted thiobarbiturates 
were investigated to show their effects on respiratory 
enzymes, convulsive seizures and succinate dehydro¬ 
genase activity of rat brain homogenate’*®. On the 
basis of these observations, a few l-aryl-3-cyclohexyl- 
tniobarbiturates w'ere synthesized and investigated 
for succinate dehydrogenase activity in vitro of rat 
brain homogenate. The compounds were screened 
f j: JLZLcoivdlsint activity and the partition coefficients 
Acre also de:ermined in order to discover any relation- 
sn'n bcj.vecn structure, biological activity and lipo- 
pnhicity. 


Experimental 


1 -AriLS-cycIohexyl thiocarbamides. —Cyclohexylamine 
^O’OI mole) and the appropriate aryl isothiocyanate 
cO'Oi mole) were taken in 20 ml of dry benzene and 
refluxed on a steam bath for 2 hr. The reaction mix¬ 
ture was then concentrated under reduced pressure. 
Tne solid mass which separated out on cooling was 
filtered, washed (Et.O, dil. HCI), dried and recrystal- 
-ized from EtOH. All thiocarbamides have been 
reported eirher^ except l-( 2 -ethoxyphenyl)- 3 -cyclo- 
ihiocarbamide m.p. 104"C, yield 82 %. Analyses 
for C.5H-XOS 


Calcd. C, 64*74%; H, 8*27%; N, 10*07%. 
Found C, 64*46%; H, 8 * 4 %; N, 10 * 32 %^ 
tWocarbamide. m. 

i-*) C, \ieid 80 , 5 . Analyses for CigHsjNjOS 
Calci. C, 64-74%; H. 8-27%; N, 10-07% 

Found C. 64-86%; 9-80% ' 


Appropriatethiocarbainide ( 0*001 mole) and inalonic 
acid (0*015 mole) were heated slowly on a water bath 
with acetyl chloride (7ml) at 60-80“ for 1 hr. After 
cooling, the pasty mass was triturated with water 
and the brown solid was separated and ,recrys(alli/ed 
from ethanol. All thiobarbiturates were characterized 
by their sharp melting points, elemental analyses 
(Table I) and infrared spectra. 

Succinate dehydrogenase activiiy.Snccimiid dehydro¬ 
genase activity of rat brain homogenate was determined 
by the spectrophotometric method described by Slater 
and Bonner^®. 

Determination of value. —The concentration of 

the compound required to inhibit 50% of tlic enzyme 
activity was obtained by plotting a graph of log niolar 
concentration of compounds against per ccjit inhibition. 

Anticonvulsant Anticonvulsant activity of 

l-aryI-3-cyclohexyl thiobarbiturates was detenuined 
at a dose of 100 mg/kg i.p. against pcniylenclctrazol- 
mduced seizures^^. 

^germination of partition coc'i 7 c/cv/«.—Tlic partition 
coeffljients were deternained by dissolving tlie com¬ 
pounds in chloroform, shaking the solution with water 
and assaying the concentration of the compound in 
two phases spectrophotometrically. 


iX.fcSULTS AND DISCUSSION 

All l-aryl-3-cyclohexy] thiobarbiturates were found 
to mhibit rat brain succinate dehydrogenase 
in vitro at final concentrations of 1 X IQ-’M, 
5-0 X 10 « M, 2-5 X 10-<> M, 1 X 10-0 M and 
5 X 10-W (Table If). The degree of inhibition of 
succinate dehydrogenase was found to be concentra¬ 
tion dependent. This necessitated the determination 
ot 150 values of the thiobarbiturates and the ratio of 
t5o values to substrate concentration (Table III) for 
a better comparative evaluation of their inhibitory 
Ini-Iti. ^'^^thoxyphenyh-S-cyclohexyl thiobarbi- 
(Compoand VI{) exhibited maximum inliibition. 
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Table X 

Physical constants of 1 -’Oryb'i^cyciohexyt thioharblturates 
O 


/ 

I 

\ 




\ 


CIIj 


S-=C C--0 
Xjst/ 

I 

Ar 


Compound 

No. 

Ar. 


Melting point 

Yield % 



Analysis % 


formula 

Calcd. 

Found 

‘ / 
\. 









0 

\/ 

1 

]24“G 

72 

CioHisNoOoS 

C 

H 

63-57 

5-96 

63-78 

6-01 


/CHa 




N 

9-27 

, 9*15 

NX 

0 

y 

132“C 

68 

C,tH«„N..OsS 

C 

H 

64-56 

6-33 

63*36 

6*29 






.. 

N 

8*86 

9*06 

m /- 

\. 

0 

y 

182“C 

70 

CjtHmN.OjS 

C 

H 

64*56 

6*33 

64*85 

6*47 







N 

8*86 

8*65 

IV y. 

H3C— 

0 

"" s 

\ 

_y 

w^c 

76 

Ci,H2„N.O.S 

C 

H 

64*56 

6*33 

64*68 

6*42 



yOCth 




N 

8*86 

8*99 

V y- 

\_ 

0 

■\_ 

_y 

142-144'^ C 

64 

Ci7H2((N203S 

C 

H 

61*44^ 

6*02 

61-73 

5*96 







N 

8*43 

8*68 

VI y- 

IloCO— 

0 

.y 

152^^C 

68 


C 

H 

61*44 

6*02 

'61*27 

6*23 



yOC.Ho 




N 

8*43 

8*36 

VII yT- 

\_ 

0 

■\ 

.y" 

138" C 

71 

CjgHojNjOaS 

C 

H 

62*43 

6*36 

62*57 

6*42 







N 

8*09 

8*27 

VIII y"" 

H5C2O— 

0 

■\_ 

.y 

158"C 

63 

CjgHsaN.OaS 

C 

H 

62*43 

6*46 

62*20 

6*48 






N 

8*09 

8*15 

IX y- 

0 

.y 

14.S°C 

64 

C;„Hi,N.O,SBr 

C 

H 

53*54 

4*46 

53*79 

4*28 







N 

7*34 

7-55 


Substitution of various groups at pher.yl ring attached 
to position 1 of the thiobarbiturate nucleus was found 
to elicit a varied degree of inhibition of SDH activity. 
The shifting of methoxy/ethoxy group from position 
2 to 4 (Compounds, V, VI, VII, VJII) resulted in the 


decrease in the enzyme inhibition. Moreover, the 
compounds possessing ethoxy groups were found 
to show greater activity as ccmpaied to those 
having m,ethoxy groups at the respective posi¬ 
tions in the phenyl ring. The introduction cf an 
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Table II 

Efkcf of l-aryl-'i-cyclohexyi^thlobarbitumtes on rai brain succinate dehydrogenase 

O 

I! 

^ [ I 

s=c c=a 

t 

At 


Compound 

No. 


Ar 


1 X 10-2 


Per cent inhibition* 


5-Ox 10-^ 2-5 X 10-4 1 x IQ-' 5x 


1 

\_ 

O 

■\_ 

/ 

58-0±0-S 

3.3-0±0-8 

26-9 ±0-7 

20-8 ±0-9 

14-4±0-6 



y-Clh 






fl 

/ 

\ 

O 

\_ 

./ 

70-0±0-08 

41-4^0*9 

32-I±I-0 

22-3 ±0-4 

5-8±0-7 









III 

. \_1-/ 

T2-0±0-1 

62-9±0-7 

33-8±0-5 

31*3 ±0-6- 

I2-7±0-9 

lY 

HaC— 

o 

/ 

76-0±l-(> 

51-4i:0-6 

35-7±0-7 

28-3±0-8 

2-90±0-4 



yOCH, 






V 

/ 

V 

o 

\ 

_/ 

92-3±l-0 

6.1-4±0-2 

42-8±0-8 

38* 8 ±0-6* 

17-4±0-8 

VL 

HaCO— 

o 

\_ 

/ 

70'7±0-2 

51-4±0-8 

33-8±0-4 

23'8±0*9 

12-7±l-0 



yOCsHs 






VIL 

/ 

\_ 

o 

\_ 

./ 

98-2±0-4 

66*l±0-g 

58-5^0-8 

47-7±0-7 

21-2±0-6 

Vlli 

lltCiO— 

o 

_x 

94'8±0-3 

51-4^©* 5 

54-6d=0-3 

29*8±0'5 

l2-6±0-8 

IX 


o 

_/ 

92-l±0-5 

47-ld::0'3 

44.6i-0'8 

25-3±l*3 

12-6±0-9 


’*'Assay procedures and contents of the reaction mixture were as described in the text. Each experiment 
was done in triplicate and the values are the ntean values of three separate experiments with ± standard error 
of the mean. 

a, by e-- Indicate the final concentration of the test compound used in the reaction mixture. 

ele::tronegative Br atom in the phenyl ring (Compound “centrations of ixlO-^M and 2-5 x lO'^Af. The 
IX) exhibited a simrlir degree of inhibition as com- order — m > — p >—o was observed at the final con- 

pired to the electron-donating methoxy and ethoxy centration of 5 x IQ-^Af and 1 x lOr^Af while the 

groups. In the case of methyl substituted barbiturates order was — /n>—o>i? at 5x 10"® Af. However, 

(II, III and IV), the degree of inhibition was found to the compound possessing an unsubstituted phenyl 

be in order of—p> — m >-'0 at the final con- ring exhibited minimum inhibition at various con- 


../A 
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Table Ill 

^60 values of \-aryl-l-cyclohexyl thiobarbiturates 
O 


y\ 


\/ 

wS=C 


i 

i—N 


XjSf/ 

1 

Ar 


CHo 

1 

c=o 


Compound 

Ar. 

l50* ** 


No. 


(S) 

I 

< ° > 

8-4 X 10-'‘ M 

0-168 

II 

/CHa 

6-6 X ]0-‘ M 

0-132 





111 

\zy- 

3-8 X 10-'' M 

0*076 

IV 

UzC—<^ 0 

4-8 X 10-' M 

0*096 


/OCHs 



V 


3-4 X 10-> M 

0*068 

VI 

H,CO—O 

4-9 X 10-' M 

0*098 

VII 

yOC-Aib 

1-2 X 10-' M 

0*024 

VIII 


4-5 ■ 10-' M 

0*090 

IX 

Br-<(^ O 

5-4 X 10-' M 

0* 108 


* Represents the molar concentration of inhibitor causing 50% inhibition of enzym.e under the cxperiir.ental 
conditions described in the text. 

**Indicates the ratio of niolar concentration of compounds to substrate giving 50% inhibition. 


Concentrations. Preincubation of these compounds with 
the enzyme system for varying lengths of time prior 
to the addition of substrate in no way altered their 
degree of inhibition (Table IV). Kinetic -study of 
l-(2-ethoxyphenyl)-3-cyclohexyl thiobarbiturate using 
Lineweaver and Burk^^ plots as modified by.Dixon^.* 


has been demonstrated in Fig. 1. Ki value obtained 
graphically, was found to be 0*125 x 10'^ M. 

All thiobarbiturates afl'orded protection (10%-60%)i ^ 
aganist pentylenetetrazol-induced seizures (Tabic V>. \ 
Maximum protection was shown by compound IV whije 
the minimum was exhibited by compound 1. In general, 


Curr Sci—4 
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Table IV 

Preincubatior, studies with i-aryl-^-cyclohexyl thiobarbiturates 


Compound 

No. 


if 


III 


A /""x 

I l_N CHa 

A 

S=C C=0 


Ar 


Percent inhibition* (Preincubation tiirc in '‘‘t'” ) 


Ar. 


0 min. 


VII 


<Z/ 

^C1 

<z> 


58-l±0-2 


H,C 


IV HiC- 


\ _ 

•\^>' 


/ 


OCHs 


V 

VI H3CO—o 


/ 


OCjHs 


vin Hi' 2O—o 

IX Br-Z 0 \-. 


70-1 ±0-8 

72-0±0-5 

76-0±l-5 

92-3±0-5 

70-8±l-5 

98-1 + 1-0 

94-7±0-9 
92-3 ±0-4 


10 min. 

20 min. 

30 min. 

58-0±0*2 

58-0±0-4 

58-1:1 0-1 

70-0±0*5 

70-1 ±0-3 

7()*2i.l-4 

72-0±0*4 

72-2±0-3 

72-1 1 0*9 

76-l±0-7 

76-l±0-6 

7()-0 j 0*9 

92-2±0-4 

92-1 ±0-4 

92-2:10-7 

70-5±0-9 

70-6±0-3 

70-710*6 

98*2±0-8 

98-2±0-5 

98-3::i..O-7 

94-8±l-3 

94-7±0-3 

94-8d.()-6 

92-1 ±0-8 

92-0±l-0 

92-211*2 


Assay proceiures and contents of the reaction mixture were as described in the text. Each experiment 
was done in triplicate and the values are the mean of three separate experiments with ± stanc^ard error of the 
mean. The compounds were used at a final concentration of 1 X 10-®M. 


Atftlng of electron-donating groups from position 
2 to 4 of the phenyl nucleus produced greater degree 
of proievtion, while the inhibition of succinate dehydro- 
activity was lowered. The partition coefficients 
of these compounds are also shown in Table V. These 


values could not be correlated to either the anticon¬ 
vulsant activity or SDH inhibitory activity. 

Some 1, 3-disubstituted thiobarbiturates have been 
reported to affect the succinoxidase activity of rat 
brain homogenate and the site of action of these 
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Table V 

Anticonvulsant activity and partition coefficients of {-aryl-3-cyclofieXyl thiobarbiturates 

O 


A z"'' 

I. •—N 


\/ 


CHa 

1 I 

S-=C C O 

Xn/ 

I 

Ar 


Compound 

No. 


Ar 


Anti-convulsant Mortality^ % 
activity® % 


Partition 

coefficients 


I 

/ 

v 


10 

70 

7*40 



yClU 




11 

/■ 

“'V 

40 

30 

6-14 


\_ 

- / 










III 

/“ 

\ 

I>- 

40 

60 

7-33 

IV 


0 

60 

20 

6*73 


^OCHs 


V 


\. 

0 

■\_ 

_/ 

30 

40 

25-56 

VI 

H3CO- 

/“ 

\_ 

0 

■\_ 

_/ 

50 

30 

19-75 




^00*2 H 5 




VII 


/■ 

\. 

0 

y 

20 

60 

15-20 

VIII 

H5C30- 

_/■ 

0 

■\_ 

-/ 

30 

40 

12-15 

IX 

Br- 

\- 

0 

y 

20 

70 

28-41 


** Anticonvulsant activity was determined as described in the experimental section. 

^ Represents mortality in each group of animals administered pentylenetetrazol during 24 hr period. 


ompounds has been demonstrated to be presum.ably at 
le complex I and complex II of the electron transport 
hain^. The present investigation was m.ade in an 
ttempt to investigate the effect of l-ar>l-3-cyclohexyl- 
liobarbiturates on complex II of electron transport 


chain. In the present study the inhibitory action of 
these thiobarbiturates on complex 11 of E.T.C. can 
be ascribed to be due to the action of these compounds 
on succinate dehydrogenase, a constituent of complex 
II. However, these studies do not show a definite 
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.-'C br.ua3n the anticonvulsant activity of 

.‘■'t',r'|‘.a.-v:.3-cvclohexyi ihiobirbiturates and their 
' - X' : -'’-ioi' succinate dehydrogenase of rat brain 
' ^ biochemical basis of their anticonvul- 

activity. 


6 . Zimmerincnn, H. and Platt, ID., Iiuiikfiirii'v^ 

Z. Pallwi, 1962, 71, 45.1. 

7. Pandey, B. R., PIt.O. Tlic.six (C'hciiii.stry'), 

Lucknow University, 1975. 



i X ]0-=M 


Fkj 1. Kinetic study showing competitive inhibition of rat brain succinate dehydrogenase by 
i-(2-eiho.xyphenyl )-3-cyciohexyl-thiobarbiturate, l/V represents reciprocal of the enzyn-c activity while 
in represents inhibitor concentrations. Final concentrations of the substrate wcjc Sj = -005 JVi S-. = 
■0025 \t. 
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Abstract 

The role of different strains of Rhizobium sp. (gram) H 44 , H 45 , JBeiJerinckia indica J 3 and 
Azotobacter chroococcum on nodulation, seed yield and amino acid compcstion of seed protein 
of Cicer arietimmi var. type -1 were assessed under the field conditions, following the randomized block 
design with a basal dressing of 20 kg N and 50 kg PoOs/ha. Simultaneous inoculation with Azoto¬ 
bacter and any of the strains of Rhizobium x>rovQd better than Rhizobium or Azotobacter or Beijerinckia 
01 Rhizobium A-Bejerinckia towards the yield, Out of the 16 amino acids detected in the seeds, c.spartic 
acid, glutamic acid, isoleucine and phenylalanire were maximim. due to strain threonine, 

glycine and valine due to strains -h J 3 ; tyrosine and histidine due to strains B 4 ; and 

alanine due to strain B 4 . Aspartic and glutamic acids tended to decrease due to simultaneous 
inoculation with Rhizobium and Azotobacter when compared with Rhizobium or Azotobacter alone; 
whereas some of the amino acids showed an increasing trend. Azotobacter when used with 
• Rhizobium caused the formation of fewer but healthier nodules and perhaps the better utilization 
of the symbiotically fixed nitrogen.by the crop. 


ylELD increases were reported by Sheloumova® (1941) 
* with simultaneous treatment of some leguminous 
seeds with azotobacterin and root nodule bacteria 
specific for them. Synergistic effect of gram Rhizo¬ 
bium H 44 and Azotobacter chroococcum^ B 4 was re¬ 
corded by Rawat and Sanoria® (1976) on the grain yield. 
Employing Rhizobium, Azotobacter and Beijerinckia 
either alone or in combinations of the later two with 
Rhizobium, experinaents were tried following the same 
design and technique. The primary objective was 
to assess the effect of inoculation on both the quality 
and quantity of seeds. 

Material and Methods 

Gram rhizobia, Beijerinckia indica and Azotobacter 
chroococcum used in this study are isolates from Saha- 
pura block soils of Jabalpur, kitchen garden soil of 
Jabalpur and B.H.U. farm soil of Varanasi respectively. 
Rhizobium isolates were serologically distinct (Vaishya^, 
1971) 'While Beijerinckia 2 iXi.d Azotobacter were morpho¬ 
logically different. Beijerinckia had the capability 
to grow at pH 3-0 and it produced abundant slime. 
Rhizobium was grown on yeast extract mannitol agar 
medium (Vincent^®, 1970) slants and Azotobacter ana 
Beijerinckia were grown on Burk’s medium (Rubenchik'^, 
1963). Preparation of cultures and the method of 
seed inoculation was the same as described by Rawat 
and Sanoria® (1976). 

The plants were uprooted for nodule study 70 days 
after sowing. Crude protein in seeds was detenr.ired 
by Kjeldahl method and the aminb acids were esti¬ 
mated with Hitachi-Perkin Elmer KLB-3B automatic 
amino acid analyser. 

Results and Discussion 

Nodule weight, instead of the nodule number, is 
90 nsidered to be a better criterion for evaluating the 


efficiency of rhizobia. Extent of symbiotic nitrogen 
fixation thus depends upon the nodular mass. Some¬ 
times irregularities do appear because of the formation 
of nodules by inefficient but active strains. In such 
cases the nodules will either be deprived of or remain 
poor in leghemoglobin, the real com.pound of symbiotic 
origin (Burris^, 1974). Looking to the data on nodula¬ 
tion, yield and crude protein content of the seeds 
(Table 1), it appears that seed bacterization with either 
Azotobacter or Beijerinckia, stimulates slightly the 
native rhizobia which in turn causes somewhat better 
nodulation over the control. Both the strains of gram 
Rhizobium sp. brought about greater nodulation ar.d 
increased the nodular mass but the grain yield was 
not significantly i mproved over t he control. Of course, 
Rh. H 44 pronxoted the vegetative growth. Similarly, 
Rh. H 45 with Beijerinckia was beneficial for the straw 
yield. When Rhizobium strains were used along with 
Azotobacter or Beijerinckia, there was reduction in the 
nodule numbers in comparison to Rhizobium alone. 
In contrast to Azotobacter, Beijerinckia inoculation, 
along with Rhizobium, decreased the nodular mass. 

From, the point of view of crop yield, treatment 
Rh. H 44 *f Azotobacter stood first and next to it was 
the treatment, Rh. H 45 -j- Azotobacter. Rao Kumar 
andPatil^ (1976) reported better yields of soybean due 
to inoculation with Rhizobium and Azotobacter whereas 
Rajani Apte and Iswaran^ (1974) obtai-ed good yields 
of soybean with Rhizobium and Beijerinckia. By the 
ust of Azotobacter whh Rh. H 44 or Rh. H 45 , although 
there was reduction in the numiber of nodules yet, 
the weight of individual nodules had increased. This 
observation supports the hypothesis that the total 
nodule weight (instead of nodule num,ber) should be 
considered as a criterion in legume Rhizobium sym.biosis. 
In the treatment of Rh. H 45 the weight of nodules/ 
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Treatments 

Total No. 
of nodules 
per plant 

Oven dry 
weight of 
nodules 
per plant 

Straw 

yield 

(Q/ha) 

Grain 

yield 

(Q/ha) 

Seed crude 
protein 
(%) 

1. 

Control 

3-25 

14-25 

34-75 

24-58 

24-71 

2 ^ 

Rhizobium sp. H44 

56-75** 

160-25** 

45-37* 

26-50 

25-65 

3. 

Rhizobium sp. H45 

31-00** 

133-00** 

41-50 

25-50 

24-99 

4. 

Beijerinckia indica J3 

17-00 

36-50 

40-37 

24-00 

25-25 

5. 

Azotobacter chroococcum B4 

11-00 

27-50 

40-50 

24-58 

24-26 

6. 

Rh. sp. H44 + Beij. indica J3 

33-00** 

96-50** 

40*75 

23-58 

23-34 

7. 

Rh. sp. H44 + A. chroococcum B4 

24-75** 

202-25** 

47-75** 

29-50** 

25-35 

8. 

Rh. sp. H45 + Beij. indica J3 

23-25* 

94-75* 

46-37** 

24-75 

23-74 

9. 

Rh. sp. H45 -h 4. chroococcum B4 

21-75* 

104-00** 

47-50** 

28-25* 

24-30 


C.D. at 5% 

'17-95 

60-26 

8-15 

3*11 

N.S. 


1% 

24-38 

81-67 

11-04 

4-17 

N.S. 


* Significant at 5% level of significance. ** Significant at 1% level of significance. 


"i 


> 


plant is 133 mg whereas in the treatment Rh. H45 
4- Azotobacter it is 104 mg. That the yield was 
increased by the latter treatment, and not in the 
former, warrants for an alternative explanation. 

In the absence of data on leghemoglobin content 
which could have been taken as the parameter for the 
amount of nitrogen fixed symbiotically, one has to 
consider the mode of utilization of the fixed nitrogen. 
Referring to data in Table II on amino acid composi¬ 
tion of seeds, some explanation is possible. In the 
control, the amino acids serine, proline, leucine, lysine 
and arginine are in the highest amount. Rh. H45 
give maximum amount of aspartic acid, glutamic acid, 
isoleucine, norleucine and phenylalanine while in 
combination with Beijerinckia it resulted in the highest 
amount of threonine, glycine and valine. Azoio- 
bacter alone increased alanine. Linta^ (1963) reported 
an increase in the proportion of protein, nitrogen and 
amino acids in pea and vetch when inoculated with 
active strains of rhizobia. 

Results of Table I show the synergistic behaviour 
of Azotobacter and the Rhizobium strains on crop yield. 


Similar behaviour of the combined culture is noticeable 
on the amino acid composition of seeds. By using 
Rh. H44 and Azotobacter there has been an increase 
in some amino acids like serine, tyrosine and lysine 
in comparison with the use of Rh. H44 or Azotobacter 
alone. Similarly, increases in glycine, valine, tyrosine 
and histidine were due to Rh. H45 + Azotobacter 
as compared with the individual cultures. Decrease 
in aspartic acid and glutamic acid due to Rh. H44 
+ Azotobacter or Rh. H45 + Azotobacter appears 
to be more significant in this context because these 
acidic amino acids are formed first in the process of 
symbiotic N-fixation (Bala Ravi^, 1975). Decrease 
in their amount suggests indirectly their conversion 
into other amino acids. From the discussion it ^ 
appears that Azotobacter when used along with Rhizo- 
bium, besides causing the formation of fewer and 
healthier nodules, helps in the better utilization of 
symbiotically fixed nitrogen. The other possible 
beneficial effects of Azotobacter in combination with 
Rhizobium have been discussed by Rawat and Sanoria® 
(1976). 



Vol 46, No, 11'X Influence of Seed BacterUotion on Nodulation, etc., of C. arietinum 375 
June 5, 1977 J 


Table II. 

Amino acids expressed in g/100 g protein from seeds of different treatments 


Amino acid 

Control 

Rhizohium 
sp. H 4 ^ 

Rhizobium 
sp. H 45 

Beijer- 
inckia 
indica J 3 

Azotobcc- 
ter chroo- 

coccum 

-VBeij. 
indica J;, 

Rh. sp. 

chroo- 

cTCcum 

Rh. sp. H.c Rh. sp. 
+Beit. 7/45 -M. 
indica J3 chroo- 
coccum B4 

Aspartic acid 

9*69 

10-32 

11-99* 

9*13 

10-73 

10-89 

9-89 

10-83 

10*70 

Glutamic 

acid 

12-71 

13-64 

14-53* 

12-93 

14-01 

13-93 

12-31 

13-81 

13-79 

Hydroxy 

proline 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

Serine 

4-74* 

3-23 

3-45 

4-36 

3-87 

3-56 

4-52 

3-50 

3-40 

Threonine 

2-49 

2-60 

2-29 

2-53 

3-14 

3-20 

2-79 

3-41* 

3-17 

Proline 

4-61* 

4-45 

3-88 

4-32 

4-03 

3-97 

4-53 

3-99 

4-00 

Alanine 

3-31 

3-35 

3-97 

3-34 

4-30* 

4-11 

4-01 

4-07 

4*21 

Glycine 

5-72 

6-67 

5-30 

5-80 

7-21 

7-59 

6-33 

8-01* 

7*70 

Valine 

4-32 

4-48 

4-53 

4-28 

5-13 

6-09 

4-89 

6-71* 

6*21 

Cystine 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

Methionine 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 

Tsoleucine 

3-78 

3-62 

4-01* 

3-65 

3-33 

3-62 

3-69 

3‘67 

' 3-71 

Leucine 

6-95* 

6-83 

6-79 

5-98 

6-91 

6-73 

6-82 

6-81 

6*81 

Norleucine 

2-51 

2-49 

2*53* 

2-50 

2-51 

2-53* 

2-50 

2-50 

2 51 

Tyrosine 

2-29 

2-13 

2-04 

2-39 

2-61 

3*92 

3-97 

3-99 

4*01* 

Phenylalanine 

4-87 

3-90 

5-64* 

4-63 

5-07 

5-53 

5-03 

5-20 

5*61 

Lysine 

6-21* 

5-01 

5-65 

6-00 

5-16 

5-27 

5-81 

5*18 

5-30 

Histidine 

1-31 

1-27 

1-09 

1-47 

2-27 

2*32 

1-92 

2*41 

2*71 

Ammonia 

0-63 

0-27 

0-52 

0-59 

0-62 

0-67 

0-82 

0*59 

0*62 

Tryptophan 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Arginine 

12-67* 

7-87 

7-59 

10-89 

8-13 

7-89 

7-93 

7-50 

I'll 

Total 

88-81 

82-13 

85-80 

84-79 

90-03 

91-82 

87-76 

92-18 

92-23 


Results are expressed: 

1. On moisture free basis. 

2. Protein conversion factor is used 6*25. 


NQ. 

ND. 


i-NUi latv-u. i n o-v-ivi iijui 

.. Not detected in acid hydrolysate. 
Maximum among all the treatments. 
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LETTERS TO THE EDITOR 


MEASUREMENTS OF L-SHELL PHOTOELECTRIC 
CROSS SECTIONS IN HEAVY ELEMENTS 
AT 60 keV 

In order to fill the void in the existing data^ on inner 
shell photoelectric cross sections, measurements of 
L shell cross sections at 60 keV in elements W, Hg, 
Tl, Pb, Bi and U have been made. The method used 
is similar to the methods used earlier ^>3 and consists 
of measuring the intensity of emitted L-shell fluore¬ 
scent X-rays with a calibrated proportional counter 
spectrometer when a target is irradiated with^known 
flux of 60 keV photons obtained from Am As 
discussed in an earlier communication^, the other 
low energy photons, z.e., conversion L X-rays inNp 
and 26 keV gamm,a rays emitted from the source were 
filtered by a suitable graded absorber. As no other 
experimental data are availableh the results have 
been compared with the recent theoretical calculations 
of Scofield^ in Table I. The experimental result 
Table I 

Comparison of the present measurements of L-shell 
photoelectric cross sections at 60 keV 
mth theoretical calculations of Scofield 


L-shell photoelectric cross sections at 60 keV 

Element -- 

Present measurements Theoretical values 

(b/atom) (b/atom) 


w 

770 ±60 

760 

Hg 

1100±80 

1050 

Tl 

1150 ±80 

1110 

Pb 

1250 ±90 

1170 

Bi 

1280±90 

1230 

U 

2040 ±150 

1900 


are found to agree with theory within errors which 
are somewhat smaller than those in the earlier measure- 
ments2 at 145 and 279 keV, In the present measure¬ 
ments, in contrast to the earlier measurements, the 
incident photons are unable tQ excite the K-shell elec¬ 
trons of the target element and thus there is no contri¬ 
bution to the L shell fluorescent radiation due to the 


filling of K-shell vacancies by the jump of L-shell 
electrons. The term 


n. f 
JKL 

Wl 


in equations 1 and 3 of ref. 2 is, therefore, not 
needed for the evaluation of the present cross sections. 
Thus the overall error in the final results is reduced. 


Nuclear Science Laboratories, K. L. Allawadhi. 
Department of Physics, S. L. Verm a. 

Punjabi University, B. S. Ghumman. 

Patiala 147 002, B. S. Soon. 

December 27, 1976. 
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ANNEALING CORRECTION TO THE FISSION 
TRACK AGES OF PHLOGOPITES 


Thermal events occurring in the geological history 
of a region affect the fission track ages of minerals. 
Thus a correction to these ages must be applied which 
in the case of phlogopites (Berra Mines, Vlsakhapatnani 
District) has been estimated to be 7%. 

In order to apply correction for thermally lowered 
fission track ages, annealing experiments have been 
performed by a number of woricers^’^. The radia¬ 
tion damage in minerals tends to heal during short 
time high temperature event or a long time anneal at 
a sli^tly elevated temperature. 

In our present study the phlogopite samples were 
irradiated with a thermal neutron dose of 1*2 x 10^® 
(nvt) in CIRUS reactor at B.A.R.C., Trombay. These 
irradiated samples of known induced track density 
were heated in a muffle furnace at different constant 
temperatures for one hour and the reduction m track 
density and track length with temperature have been 
observed. The results are summarized in Table I* 

It is evident from Table I that the induced fission 
tracks in phlogopite do not disappear completely for 
one hour heating even at 800® C. Thus for complete 
removal of tracks, intense heating is required. Figure 1 
shows that the reduction in track density at all 
temperatures la^s behind thereductipn jn track lepgtb* 


> 
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Table 1 

Annealing data of phlogopites 


Heating time 1 hr 

Temperature 

Percentage 
reduction 
track length 

Percentage 
reduction 
track density 

200 

3-3 

Negligible 

300 

10-3 

8-2 

400 

17-0 

10*7 

500 

27-3 

20-6 

600 

32*8 

30-7 

700 

50-3 

49-0 

800 

57-4 

55*0 


The fission track ages of phlogopites and muscovites 
have been determined. The experimental details 
are the same as reported elsewhere^*^. The fission 
track ages are calculated by using the simplified version 
of the formula^ 

T ==■■ 6-^7 X 10^ In [1 + 9*25 X X 

where and Pi are the fossil and induced track densities 
respectively and <l> is the total thermal neutron dose 
with which the samples have been irradiated. The 
fission track ages are given in Table IT. The mean 
age for phlogopites is 491 ± 16 m.y. and that for mus¬ 
covites is 621 -!: 142m.y. The errors in the resuhs 
are statistical counting errors. These ages correspond 
to the last orogenic metamorphic cycle in the geo¬ 
logical history of the region. 

A linear relation has been obsejved between track 
length reduction and track density reduction (Fig. 2). 
In phlogopite, the mean range of fossil tracks is leSg 
than the mean range of induced tracks by 10%. This 
reduction in track length corresponds to 7% decrease 
in fossil track density. Hence the correction to fission 
track ages of phlogopites is also of the same order. 


Our age results show an excellent agreement with 
fission track ages determined by Kere*"' for Gudur 
biotites and those of Nand Lai et al.^, for apatites of 
the same region. Thus from the comparative studies 
on fission track ages of apaliie, phlogopite and biotitc 
we conclude that fairly stable thermal conditions have 




Figs. 1-2. Fig. 1. Relation between mean range 
and track density of induced fission tracks during 
annealing. Fig. 2. Percentage reduction in track 
density versus percentage reduction in track length, 


Table II 

Fission track ages of some muscovites and phlogopites of Andhra Pradesh 
Total neutron dose ^ = 1*2 x 10^® (nvt) 


Location 

Mineral 

No. of samples Track density 

Mean f.t. 

U. Cone. 


studied 

pJPi 

age (m.y.) 

T 

(atom/atora) 

X 10-1" 

Borra Mines 

Phlogopite 

5 

0-70 

491 ±16 

79*0 

Seetha Rama Mines 

Muscovite 

5 

0-90 

621 ±142 

—r—1 

1*2 
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been prevailing in the East Coast region since the last 
nietamorphic cycle known as Indian Ocean Cycle. 

In comparison with our previous studies on the 
annealing behaviour of muscovite’ and biotite®, it 
has been observed that the correction for loss of 
tracks by annealing to the fission track ages of phlogo- 
pites is slightly less than that for muscovite and biotite. 

The authors acknowledge the financial assistance 
given by the C.S.I.R. They are thankful to Dr. T. K* 
Kurien, Director, Andhra Pradesh Circle (5), G.S.I.’ 
Hyderabad, for the supply of samples, and to Prof. 
B. S. Sood for providing necessary research facilities. 
Department of Physics, Sorinder Sxngh. 

Punjabi University, Patiala, H. S. Virk. 

January 3, 1977. 

1 . Fleischer, R. L., Price, P. B. and Walker, R. M., 

Nuclear Tracks in Solids, Univ. of California 
Press, California, 1975. 

2. Nagpaul, K. K., Mehta, P. P. and Gupca, M. L,, 

Pure Appl. Geophys., 1974, 112, 131. 

3. Virk, H. S. and Singh, Surinder, Min. J. Japan, 

1977, «, 263. 

4. — and Koul, S. L,, Ind. J. Pure Appl. Phys., 1974, 

12, 850. 

5. Kere, S. S., Curr. Sci., 1966, 35, 509. 

6 . Nand Lai, Nagpaul, K. K. and Nagpaul, M. K., 

Ibid., 1975, 44, 411. 

7. Virk, H. S. and Koul, S. L., Ibid., 1975, 44, 341. 

8 . — and Singh, Surinder, Ind. J. Pure Appl. Phys., 

1976, 14, 421. 


A NEW INDICATOR IN THE SEQUENTIAL 
COMPLEXOMETRIC ANALYSIS OF COPPER 
AND NICKEL 

A NUMBER of reliable analytical procedures for the 
determination of Cu (II) and Ni(ll) are available. 
There is however no simple volumetric m,ethod available 
for the determination of these m.etals when present 
together. 

a-mercaptopropionic acid (MPA) forms a violet 
complex with Cu(II) in the pH range 2*5 and 8 ^. 
In this paper the application of copper~MPA complex 
as an indicator in the sequential complexometric 
estimation of copper and nickel in Cu-Ni alloys is 
described. 

Experimental 

Reagent: MPA of analytical grade was used to 
prepare 1 % solution in double distilled water. Stock 
solutions of copper and nickel (0-1 M) were prepared 
and analysed by standard methods^. 

Procedure 

Aliquots of Cu(II) and Ni(II) solutions containing 
3 to 20 mg of the metals were taken in a conical flask. 
The pH was adjusted between 3 and 4 with phthalate 
or acetate buffer and two drops of the reagent were 
added when an intense violet colouration was obtained. 


The mixture was then titrated against a solution c 
EDTA of known strength till the colour changed frcr 
violet to bluish green. The burette reading was th 
total reading for Cu(n) and Ni(n). 

Again the same aliquots of Cu(II) and Ni(II) solU'^ 
tions were taken i i a separate conical flask ard tlir 
pH of the mixture was adjusted to between 3 ard-i 
as before. To this was added about two grams c! 
potassium citrate and about two drops of the reagent 
The mixture was titrated with the same solution o! 
EDTA till the colour changed from violet to bluish 
green. The burette reading is for copper only. 

Analysis of Copper-Nickel Alloys 

In the case of the analysis of copper-nickel alloys 
known weight of the given alloy was dissolved in niiii: 
acid and the solution prepared in the usual way. Tk 
aliquots of the solution can be used for the analyst 
of copper and nickel as above (Table I). 

Table I ^ 


Analysis of some standard Cu-Ni alloys with MIA cd 
an indicator 


Sr. 

No. 

Percentage of metals 
expected 

Percentage of m.etali 
found, 


Cu 

Ni 

Cu 

Ni 

1 . 

87-2 

11-3 

87*0 

11-15 

2. 

85-5 

13-5 

85-37 

13-4 

3. 

81-0 

17-0 

81-12 

16-85 

4. 

77-0 

21-0 

76-82 

20-80 


It was found that ions like SoOs-", N 02 “, 1", Cr 207 ‘", 
MnO^"" interfere seriously and should be absent, how¬ 
ever, ions like Cl", Br-, B^O/~ could be tolerated ten 
times in excess, while ions like and € 104 “ could 
be tolerated only five times in excess. 

Our sincere thanks are due to Prof. G. S. Deshmukli 
for the helpful discussions. 

Department of Chemistry, R. T. Sane. 

Ramnarain Ruia College, B. R. Deshpande. 

Bombay 400 019, 

December 15, 1976. 
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BROMATOMETRIC DETERMINATION OF 
PHENOLS AND PHENOLIC CARBONYL 
COMPOUNDS 

Koppeschaar’s’- broniatometric method is extensively 
used for the determination of phenols and related 
compounds. In practice two procedures are used 
which differ significantly in the magnitude of the excess 
of the brominating mixture added. The complica¬ 
tions which may occur in this method are discussed 
elsewhere^-^. 

Neelakantam and Viswanath^® investigated the 
bromination of the phenolic ketone and resaceto- 
phenone, by the excess method and found that it did 
not stop at either the the oretica'i dibromination or even 
the tribromination stage. Direct titrat'on with the 
brominating mixture using methyl orange as indicator 
was employed by Ramaniijam^^ for the determination 
of the ketone and also for the analysis of the copper 
complex^-, and by Raja Reddy for phenoP^. The 
results corresponded to di- and monobromination 
respectively for the ketone and its monoinethyl ether. 
This method appears to be better suited for the volu¬ 
metric analysis of metallic complexes with o-hydroxy 
carbonyl compounds. 

In the present investigation the determination of 
phenols and phenolic earbonyl compounds was carried 
out following the procedure described by Raja Reddy^^ 
at 30-35°C. 

The results are summarised below: 

1. Phenol^'^’ undergoes tribromination. 

2. Salicylic acid undergoes dibromination without 
decarboxylation. In the excess method, it 
undergoes tribromination and decarboxylation 
above 20“ 

3. p-Cresotic acid (6-hydroxy-3-methyl benzoic acid) 
undergoes dibromination and decarboxylation. 

4. Thymol® (6-isopropyl-/«-cresol) undergoes dibro¬ 
mination. 

5. Vanillin^ undergoes dibromination with the 
elimiantion of the aldehyde group whereas it 
undergoes monobronfination at 0°C. 

6. Pyrogallol undergoes dibroniination and gallic 
acid undergoes monobromjnation only. 

7. j?-Hydroxyacetophenon.e undergoes dibronai- 
nation. 

8. ^-Naphthoi® undergoes monobromination and 
2-hydroxy-3-naphthoic acid, dibroniination and 
decarboxylation. 

Department of Chemistry, K. Ganapathy. 

Annamalai University, AN. Palaniappan. 

Annamalainagar, K. Neelakantam. 

April 19, 1977, 
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SOME OBSERVATIONS ON REGULAR 
STRUCTURES IN PROTEINS 

Ever since Pauling discovered a-helix^, it was expec¬ 
ted that the globular protein molecules would contai.n 
high percentage of a-helices because of the great sta¬ 
bility of this conformation. But when crystal struc¬ 
tures of many proteins were solved, it was apparent 
that it was not quite so. Many of the globular pro¬ 
teins were found to contain j5-sheets too, which arc 
the other predicted low-energy conformation of poly¬ 
peptide chains-. Apart from these regular structures 
of a-helices and /5-sheets, considerable portion of the 
polypeptide chains in globular proteins contain non¬ 
regular conformations, where the successive units do 
not have repeating conformational features. 

The purpose of this note is to attract attention to 
an interesting feature of protein fokiirg. In almost 
all the proteins roughly half the number of the residues 
are involved i.n either of the two regula.r structures, 
viz., a-helices and i3-sheets. Figure I shows the plot of 
a number of residues involved in these two regular 
conformations, against the total number of residues, 
for various protein molecules (the data have been 
compiled from. refs. 3-5). The abbreviations and the 
corresponding com.mon nam.es of the proteins shown 
in this figure are: INS—Insulin; PTI—Pancreatic 
trypsin inhibitor; CYT'—Cytochrome; MGN— 
myoglobin; CPM—carp muscle calcium, binding 
protein; LYZ—Lysozym.e; TPG—Trypsinogen; 

CNA—Concanavalin A; EST—Elastase; SBT— 
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Subtilisin; CPA—Carboxypeptidase A: LDH— 
Lactate dehydrogenase. 

It is seen from Fig. 1 that about 45% of the total 
number of residues in a protein are having regular con¬ 
formations of a-helices or j8-strands. A straight line 
corresponding to this value of 45% has been drawn 
in the figure to show how closely the rule is followed. 
A tentative explanation for this remarkable tendency 
in the folding of protein molecules may be given as 
follows: The regular conformations of a-helices and 
jS-strands have considerably low energy-values®, enhanc¬ 
ing their probability of occurrence in protein molecules. 
But, while forming a globular shape in the acqueous 
medium the residues have to take up conformations 
other than a-helices and i5-strands and remarkably 
enough, the percentage composition of these non¬ 
regular conformations is almost a constant (55%). 



Fig. 1. The plot of number of residues in regular 
conformations versus the total number of residues, 
in various proteins. For details see text. 

Of course there are a few exceptions, like myoglobin'^ 
which has about 80% of the residues forming a special 
nonpolar packet for the heme group and triose phos¬ 
phate isomerase which has a (i5a)g barrel® consisting 
of 55% of a-helical residues and 22% of j8-strands 
(a total of about 80% of residues in regular conforma¬ 
tions). Further studies in these lines are in progress. 

Dept, of Crystallography R. Balasubramanian. 
and Biophysics, 

University of Madras, Guindy Campus, 

Madras 600 025, March 25, 1977. 
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SOME REACTIONS OF 3, 4-DICHLORO- 
COUMARINS 

In an earlier communication, we have described the 
Syntheses of some 3, 4-dichlorocoumarins^ by the 
reaction of hexachloropropene with phenolic com¬ 
pounds. 

The present work reports some of the reactions of 
these halogenated coumarins. 

The condensation of 6, 7-dimethyl-3, 4-dichloro- 
coumarin^ (I) was effected with piperidine, m.orpho- 
line, diethylamine and N-methylpiperizine by boiling 
them in alcoholic solution to yield the respective 4- 
amino derivatives (m.p. 174®; 167-168°; 145° and 
152-153° respectively). The latter were tested at 
the Central Drug Research Institute, Lucknow, but 
none of them showed any appreciable antibacterial 
activity. 

Also, (I) on condensation with ethanolamine in 
refluxing methanol gave 3-chloro-4-(2-hydroxyethyl- 
amino)-6, 7-dimethyl-coumarin as a colourless crystal¬ 
line solid, m.p. 212-214° (yield 50%). Attempts to 
cyclise it to an oxazine derivative were futile. How¬ 
ever, 6-bromo-3, 4-dichlorocoumarin2 (II) with ethanol¬ 
amine gave 3-chloro-4-(2-hydroxyethylam:ino)-6-bromo- 
coumarin (III), (m.p. 198-199°, yield 40%), which was 
cyclised in the presence of sodium hydride to yield 
9-bromo-3, 4-dihydro [l]-benzopyrano-[3, A-b'\ [1, 4] 
oxazin-5-[lH]-one (IV), crystallised from acetic acid 
in pale brown plates, m.p. 295-296°. 

The coumarin (I) was also condensed with o-pheny- 
lenediamine in N-methylpyrrolidone to yield 3-chlorc- 
4-{o-amino-anilino)-6, 7-dimethylcoumarin (V) (m.p. 
213-215°) which was cyclised by heating the latter 
with pyridine and Mn02 to give 2, 3-dimethyl-6H- 
[1] benzopyrano (3, 4-^) quinoxalin-6-one (VI) crystal¬ 
lised from glacial acetic acid in yellow plates, m.pr 
265°. 
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It was observed that dichlorocoumarins having groups 
with -I effect such as chlroine, bromine, etc., in the 
benzene ring reacted with Grignard reagents easily, 
whereas electron donating substituents present in the 
dichlorocoumarin derivatives hindered the formation 
of 3-chloroflavones. Thus, it was observed that (1) 
did not react with phenyl magnesium bromide even 
under different experimental conditions. However, 
(II) reacted with this reagent to afford 3-chloro-6- 
bromoflavone in 40% yield. The structure (VII) 
assigned toit was consistent with spectral data showing 
a keto band in the i.r. at 1680 cm~^ and M''" = 335. 

Wihle working on 3-chloroflavones, our attention 
was drawn to a recent publication by Gerg etal.^ 
who have described the synthesis of 3-chloroflavones 
which are the key intermediates in the preparation 
of some physiologically active compounds.Some 
3-chloroflavone derivatives synthesised earlier by us 
pertaining to our work are described here. 



VIII: Ri = R 2 = Ra = R 4 = Me. 
IX: Ri = R3=H; R 2 = R 4 =Br. 


3, 4-DimethylphenoI (0-01 mole), anhydrous alu¬ 
minium chloride ( 0*011 m.ole) and hexachloropiopene 
( 0«01 mole) in carbon disulphide were reacted in the 
usual manner. The chloroaliiminium salt (prepared 
from 0*01 mole, 3, 4-dimethyl phenol and 0*011 mole 
anhydrous aluminium chloride in carbon disulphide) 
was added to the above solution and the mixture stirred 
for 24 hr. The solvent was removed under reduced 
pressure and the dark tarry mass was decomposed 
with ice and dilute sulphuric acid. The brown residue 
was filtered and triturated with methanol ard again 
filtered. The filtrate on concentration gave a colour¬ 
less compound which on repeated crystallisations from 
benzene-petrol ether (40-60°) yielded the pure sample 
which was found to be 6 , 7-dimethyl-3, 4-dichloro- 
coumarin ( 1 ), (confirmed by mixed m.p. with authentic 
sample). The residue on repeated crystallisattons 
from benzene-acetone gave a pink compound (TLC 
single spot) which showed molecular ion peak M'*' 
at 329 indicating the molecular forhuila to be 
CigHiyOgCl. The i.r. spectrum showed a’bard at 
1680 crxr^ () C = 0) in addition to the usual aromatic 


bands at 1600,1500 and 900 cm~^. From the above data, 
the compound was assigned the structure 3-chloro-6, 
7, 4 ', 5'-tetramethyl-2'-hydroxyfiavone (VIll). 

Similarly, p-broniophenol gave 6-bromo-3, 4-dichloro- 
coumarin (H) (confirmed by mixed m.p. with the 
authentic sample) and 3-chioro-6, 5'-dibromo-2'- 
hydroxyflavone (IX). They were separated by the 
fractional crystallisations. The i.r. spectrum of the 
flavone showned the ketonic band at 1680 enr"^ 
while the mass spectrum showed molecular ion peak 
M'*- and 431, confirming the assigned structure. 

All the compounds gave satisfactory elemental 
analyses. 

The authors are indebted to Ciba-Geigy Research 
Centre, Bombay, for spectra and Mrs. J. A. Patankar 
and Mr. D. S. More for microanalyses. We also 
thank Dr. Nitya Nand, C.D.R.I., Lucknow, for the 
pharmacological screening of our compounds and to 
CSIR for a JRF to ARD. 
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PHOTOCYCLIZATION OF 

2-PHENYLAZOPYRIDINE : FORMATION OF 
4 .PYRIDO [c] CINNOLINE 

Photochemical cyclodehydrogenation of azobejizcnc 
(I) to benzo [c] cinnoline (II) occurs on irradiation 
of azobenzene in presence of proton acids^ or in pre¬ 
sence of Lewis acids^’^. As this reaction is of techno¬ 
logical importance in connection with the photo¬ 
chemicalfading of azo-dyes*, it was thought of interest 
to examine similar reactions in the case of 2 -phenylazo- 
pyridine (HI). This communication describes the 
results of the irradiations of 2 -phenylazopyridine under 
different conditions. The formation of the photo- 
cyclized product, 4-pyrido [c] cinnoline (IV), accounts 
for the fading observed in all these cases. 

2-Phenylazopyridine was prepared by the condensa¬ 
tion of 2 -aminopyridine with freshly sublimed nitroso- 
benzene in presence of pyridine and sodium hydro* 
xide®. 

When a very dilute solution of 2 -phenylazopyridine 
(0*0001 M)in petroleum ether was exposed to sunlight, 
a gradual bleaching of the colour of the solution from 
deep red to pale yellow was observed. The reaction 
was followed spectrophotometrically by the reduction 
in the intensity of the peak at 450 am and appearance 
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a r.ew peak around 380 nm characteristic of the 
j-.j-izei product^ Bleaching occurred more rapidly 
-Vn an ethanolic sulphuric acid solution of 2-phenyI- 
azrpyridine was kept exposed to light. 



A solution of 2-phenyiazopyridine (500 mg) in ethanol 
(S03 mil contaiiing concentrated sulphuric acid (50 
nrii was irradiated in an Engelhard-Hanovia one-litre 
photochemical reactor with a Philips HpK 125 W 
high-pressure mercury-quartz lamp for 20 hr. Work- 
ing-up and chromatography of the reaction mixture 
on a neutral alumina column afforded a greenish yellow 
rluorescent solid (120 mg), m.p. 193®, identified as 
4-pyrido [c] cinnoline from elemental analysis and 
spectra. 

4-Pyrido [o] cinnoline was also obtained by the 
irradiation of 2-phenylazopyridine in presence of 
anhydrous aluminium chloride in dichloromethane. 

Tne mechanism of the cyclization appears essentially 
:he same as that of azobenzene to benzo [c] cinnoline^. 
•Azobcnzene is known to undergo photocyciization 
onl>- in presence of acids. In the case of 2-phenyl- 
azcpyridlne, there are evidences of cyclization to some 
extent even in neutral medium. This suggests some 
differences in certain aspects of the mechanism. This 
!S^tx?ing investigated in detail by studying the nature 
of the excited states involved. 
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NEW COLORIMETRIC ESTIMATION OF UREA 
WITH j7-dimethylaminobenzaldi:hyde 

Methods available for the dctcrm.iruition of urea arc 
either time-consuming and cumbcrscm.cU- or not 
applicable to samples containing high percentage of 
the diamide*^-'^. ;7(r/m-Dimethylaminobcnzaklchydc has 
been found to give a bright greenish yellow colour with 
urea. The reaction is specific to urea and not alfecled 
by acetamide and biuret. No interference is observed 
with the common ions such as , Na'*, , Ca** ’, 

Cl", S 04 ==, NOs" and HoPO^" found in NK fertilizers. 
Hence the method finds application in the dcteimina- 
tion of urea in fertilizers. However, the final acid 
concentration in the colour-dcvclopcd solution slunikl 
be less than 0-13 N, Blank corrections arc i:ccdcd 
if HP 04 “ " is present. 

To an aliquot of urea solution containing 10 60 irg 
urea, 5 ml of 0-6% para-dimcthylamirobcnzaldchyde 
in 0*25-0*30 N HCl is added and the soUilirm is made 
up to 25 ml with distilled water. The bright greciush 
colour developed is read at 420 nm. The colour is 
stable for quite few hours. The method is ct inpa rahle 
to the conventional methods within iL 1*0^\^. The 
coefficient of variability of the method is 0*81% with 
repeatability of 2*2% of the urea present in the sample 
at the concentrations suggested elsewhere. 
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SONUSIDE—A NEW GLYCOSIDE FROM ACACIA 
CONCTNNA D.C. BEANS WITHOUT SEEDS 
During the search of natural glycosides of anti-tumour, 
anti-fertility, anti-cancer, and anti-cough and anti¬ 
rheumatism properties, it was found^ that trilcrpcnic 
as well as steroidal saponins with more than one sugar 
chain are the real glycosides found in nature which 
undergo partial hydrolysis or decom.position by heat, 
bacteria, enzyir.es and mild acids to give saponins of 
one sugar chain only. Acacia concinna D.C. (family 
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Leguminoseae, subfamily Mimoseae) commonly known 
as “Shikakai ” was taken up to prove this point further. 
This prickly scandon bushy plant has been used“ 
extensively for washing hairs, poisoning fishes, tanning 
purposes and preparing chutney. 

A review of the literature showed that its seeds con¬ 
tain a pentacyclic triterpeiiic acid, acacic acid'^ ( 1 ), 
saponin acacinin^ and two saponin glycosides^’: 
Acacinin A (11) (major) and acacinin B (111). During 
the course of our research, the pods are also reporteo^ 
to possess three different glycosides called acacinin 
C, D (major) (IV) anc E. 



The ether extract of the powdered Acacia coucinna 
D.C. beans without seeds was fractionated into acidic 
( 0 * 02 %) and neutral fractions ( 0 - 00 %) with 5% 
NaOH. The acidic fraction was crystallised, m.p, 
265-266°, identified as acacic acid (m.p, 260-265°, 
acetate, m.p. 235-236°; showed no depression on 
m.m.p. with authentic samples). The beans on exhaus¬ 
tive extraction with aqueous methanol at low tempe¬ 
rature, subsequent treatment with chloroform, carbon 
tetracholoride and benzene and extraction with 
72-butanol yielded a dark brown mass. TLC of this 
mass with solvent systems A B and C and chloro- 
sulphonic acid: acetic acid® as developer ( 1 : 2 ) 
revealed the presence of five spots (c/. Table I), which 
were separated by column chromatography on silica 
gel. The main glycoside fraction IV tentatively nam.ed 
“Sonuside” is absolutely different from all the so 
far reported glycosides and forms the basis of our 
studies. Fraction V is a mixture of free sugars. 


Table I 


Fraction No. 

Solvent System* 


A 

B 

C 

I 

0-91 

0-95 

0-94 

II 

0-72 

0-78 

0*75 

III 

0-35 

0-40 

0-38 

IV 

0-10 

0-16 

0*13 

V 

0-02 

0*03 

0*026 


*A = Chloroform: Methanol: Water (65: 35: 10 ); 
B =(65:40:10), 

C = Butanol: Acetic acid : Water (6:1:3). 


Sonuside on crystallisation with aqueous methanol 
gave a very light brown fine powder, m.p, 193°C (dec.) 
(a)„-l3-4° ; acetate, m.p. 175-176°C, (a)^, + 4*7°. 
Sonuside on partial hydrolysis yielded acacinin E 
(R;.’0*18 in solvent system A)—a saponin of acacic 
acid with glucose, xylose, arabij ose, rhamnose and 
fucose and an unidentified sugar as evidenced by 
paper chromatography, m.p. 200-201° (dec.), acetate, 
m.p. 135-136°. Sonuside on complete hydrolysis in 
dioxane-water with 3N HCl gave a residual mass, which 
was crystallised with methanol, m.p. 264-265° and 
identified as acacic acid. The filtrate on neutralisation 
over IRA-400 and concentration under vacuum on 
paper chromatography in ethyl acetate: pyridine: 
water (3-6 : 1: 1*15) showed the presence of six sugars 
well comparable with authentic samples of glucose, 
arabinose,fucose, xylose and rhampose and a faint spot 
of an unidentified sugar. IR spectra of Sonuside did 
not show any y-lactone band at 1770 cm~^ whereas 
its acetate did show sharp absorption at 1765cm“^. 
The easy lactonisation in Sonuside during acetylation 
in cold, exactly like that in acacic acid, clearly shows 
that C 21 -OH and C 28 ~COOH groups are free 
in Sonuside and no sugars are attached at these 
positions. 

Sonuside on enzymatic hydrolysis with jS-glucosidase 
yielded a colourless powder, identified as acacinin E, 
m.p. 200-201 ° (dec.). Thus Sonuside is a higher glyco¬ 
side of acacinin E with i 8 -D-glucose, which is linked 
at the end of the sugar chain at C 3 and/or at C^g. 
Hence acacinin E and so also acacinin D, reported 
earlier®, are the artefacts and Sonuside is the real natural 
glycoside of Acacia concinna D.C. beans without seeds. 
The structure elucidation of Sonuside is in progress. 
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SWARMING OF THE TINTINNIDS (PROTOZOA: 

CILIATEA) IN THE VELLAR ESTUARY 

The plankton collections were made intensively during 
August, 1976. The occurrence of 7 species of tintinnids, 
one of which formed a swarm, was noticed. On one 
occasion (18th September, 1976) twelve species of tintin¬ 
nids occurred simultaneously in the plankton collec¬ 
tions from the Porto Novo backwater, but no swarming 
was noticed; and in the previous report also no swarm.- 
ing was mentioned^. 

On 7th August, 1976, Favella philippinensis amounted 
to 1,28,58,000 organisms/ro® out of the total tintinnid 
population of 1,33,26,000 Org./m^, The total number 
of organisms in the plankton was 1,63,42,000 Org./m^ 
made up of a phytoplankton component of 8,88,000 
ceils m*. F. philippinrnsis constituted 9.6*5% of the 
total tintinnid population and of the total plank¬ 

ton population. Surface water temperature and sali¬ 
nity values were 28-0° C and 30*60%^,at the time of 
swarming. F. philippinensis was common in the 
estuary. The other tintinnid species recorded along 
with F. philippinensis were F. brevis, Coxliella ampla, 
Tintinnopsis tubulosa, T. tocantinensis, T. uruguayensis, 
Einmtinnus tennis, and Metacylis jorgensenii. 

The associated species found with the tintinnids 
were the phytoplankton Tkalassiothrix frauenfeldii, 
Biddidphia sinensis, Dytilim brightwelli, Cheatoceros 
airvisetus, C. diversus, Rhizosolenia alata Coscinodiscus 
ionesianus and Acrocalanus sp. and veligers. The 
coeval appearance of a large number of veligers with 
the tintinnids may be attributed to their food web 
links as the veligers were found to feed on tl^e tintinnids. 

It has been reported from the exocrimental studies 
that tintinnids showed higher rates of metabolism and 
reproduction-. A tintirmid concentration of 4,800 
to 3^9,300 Org./m'^ has been reported from the Arabian 
Sea . Swarming of tintinnids presently found could 
be due to abundant food supply, particularly diatoms 
upon which they feed. 

The minimum dimensions of the lorica of F. philippic 
nensis presently observed were: total length 154 pm; 
norn length 14 pm; inner oral diam.eter 129 pm.; the 
maximum dimensions presently observed were: total 
length 22S pm; horn length 45pm; inner oral dia¬ 
meter 133 urn. On other occasions the lorical dimen- 


t Current 1 

Science ; 

sions observed were (around) total length 250 /xm; I 
horn length 40 fxm; inner oral diameter 110 pm.. ? 

It is quite likely that swarms of sojnc more species J 
of tintinnids may also occur. 

We thank Prof. R. Natarajan, Director, Centre of \ 
Advanced Study in Marine Biology, for his keen interest 
and. encouragement. We are grateful to Annamalai 
University and the University Grants Comission for . I 
facilities provided and for the financial support. 

Centre of Advanced Study, K. Krishnamurthy. | 

in Marine Biology, W. Damodaka Naidu. 

Parangipettai 608 502, 

Tamil Nadu, India, January 21, 1977. 
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ON A POSSIBLE MODE OF ACTION OF 
HEMPA ON OVARIAN TISSUE 
PERIPLANETA AMERICANA L. 

During the course of investigations on effects of 
various chemosterilants on neuroendocrine and repro¬ 
ductive system of Periplaneta americana, it was observed 
that hempa also damages the ovarian structure. The 
effect of hempa on corpora allata has already been 
reported by Bhargava and Mathiir^. Tandon and 
Bhafgava^ opined that apholate perhaps damages the 
oocytes corpora allata. The present paper deals 
with the effect of hempa on ovarian structure of Per 'h 
planeta americana. An attempt has also been made r 
to correlate the damages of corpora allata and ovarian 
tissue in support of the hypothesis of Tandon and 
Bhargava^. 

The ovaries of the cockroaches whose corpora allata 
were used in the previous paper’ were fixed in Bouin’s 
fluid and sections were cut at 8/x. Sections were 
stained with hematoxylin and eosin. Sections of 
ovaries of treated cockroaches were compared with 
similar preparations from untreated ones (Fig. 1) 

The effects become apparent only after 48 h when 
a few vacuoles appear in peripheral cytoplasm of the 
oocytes. The vacuoles increase in number and size 
with lapse of time. After 96 h treatment germinal 
vesicle contents become granular. The interfolli- 
cular tissue starts thinning out. Later, it breaks 
(Fig. 3) to make the cytoplasm of adjacent immature ^ 
oocytes continuous (Fig. 2). 

Hempa damages mature oocytes more than the 
immature ones. The inner and outer cell boundaries 
of follicular epithelium cells of mature oocytes become 
thick and wavy (Fig. 5) while the lateral boundaries 
become more or less indistinct. Later, their cyto¬ 
plasm is reduced, nuclei become prominent and 
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Figs. 1-10. Fig. 1. Se-'tio.i of normal ovary, 10x10. Fig. 2. 72 h treated ovary showing thi 
process of continuity of cytoplasm within adjacent oocytes. 10 x 40. Fig. 3. 120 h treated ovary show 
,ag the breaking of mterfolteular tissue, 10x40. Fig. 4. 144 h treated mature oocyte showing Luole 
in the cytoplasm and fcaryorrhexis in the nuclei of follicular epithelium, 10 x 40. Fig 5 264h trLm^ 

mature oocyte showing vacuoles in the cytoplasm, 10 x 10. Fig. 6. Normal corpus ailatum lO x 70 
corpus ailatum showing beginning of the formation of vacuoles and cluirjng of the chJo- 
'• Showing presence of vacuoles and clumj^d chromahn 

material ,n the nucleus, 10 X 40 Fig. 9. 144 h treated corpus ailatum showing increased number d 
^^.cuoles and reduced amount of cytoplasm, 10x40. Fig. 10. 240 h treated corpus ailatum showing 
/a.cuolated appearance and degeneration of the tissue, 10 x 40. ^ 

(CC. clumped Chroiptin; CY, cytoplasm; FE, follicular epithelium; GV. germinal vesicle- IF 
tT.tOrfolJiculartis.<!iie • N. nnAiAi» 0<5 pYfp>rnai /Nxm-finta n1>i. 1T -- , . ^ \ ' 
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; t, rPi<T 41 A few nuclei show fcaryor* 

Granular fibrous degeneration could not be 
:.h«ned even after 23 days of treatment. 

The evoeriment clearly shows that hempa’s action 
-es>Tib!es that of apholate, metepa ^d thiotepa as 
is’-rihed bv Tandon and Bhargava^ m producing 
“iota toe,..ton m4 b.aii.g .he In.etfolli- 
i, .isse"af.er thinning. The elfec., however, .s 
,eTV slow and does not affect all the oocytes and ova- 
rioles It differs front all the three chemicals, in not 
'•^reducing aranular and fibrous degeneration, possibly 
Vue tc its different chemical nature. The experiment 
shews that hempa damages the nuclei more than cyte- 
niasm. It is aisc interesting to note that only mature 
"toeCtes are damaged to a lagrer exte.nt. Therefore, 
..he possibility cf overcoming the effect of chemosteri- 
ant' cir-nct be ruled cut. LaBrecque et at} also 
' ‘'.Loned the recevery of fertility after hempa treat- 
---'e-irin" i'emaie houseflies, Morgan^ also expressed 
vts jcubi thai the affected ceils may be able tc over- 


ihe effect. 

According lo Luscher and Engelmann^ andScharrer 
and von Harnack^ a decrease in the amount of cyto¬ 
plasm, presence of vacuoles and densely packed nuclei 
Aith clumped chromatin mass are indications of inacti¬ 
vity and degeneration of corpora allata. Exactly 
the same picture was obtained by Bhargava and Mathur^ 
.ifte: hempa treatment. These authors reported that 
jorpera allata show eiriy signs of degeneration ne.ar 
ab;'ut -t8h after the treatment when vacuoles appear 
1 the peripheral cytoplasm (Fig. 7) and nuclei tend 
:c move towards the ce Ure. Almost at the same time 
the oocytes also show' early signs of degeneration. Pro¬ 
longed treatment increases the number of vacuoles 
(Figs. S, 9 and 10) and the nuclei undergo pycnosis 
in corpora allata. Simultaneously, the ovarian tissue 
shows increased degeneration. After 240 h the size 
of corpora allata is reduced (Fig. 10) and the mature 
ooc>tes show a complete picture of degeneration. 
Aiiatectomy has similar effects in many insects. It 
causes oosorption in SchistocerccP and stops vitello¬ 
genesis in insects of various orders®. According to 
Girardie^ egg maturation in Feriplaneta amencana 
also is controlled by corpora allata. A conclusion 
mav, therefore, be drawn from the above experi¬ 
ment that the damage of the ovarian structure in Peri- 
pl^neta anwricam is because of the inactivity of 
corpora allata which in turn is induced by hempa 

Tnanks are due to United States Agriculture Depart- 
-Tcni, U.S.A., for gift of hempa. 
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Gcver.nmenc College. 
.4jn:er, India, 
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G. N. Tandon.* 
Rakesh Mathur. 
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SOME EXPERIMENTAL EVIDENCE ON THE 
VIABIUTY OF ASCARIS LUMBRICOWES OVA 

Introduction 

The prevention of soil-transmitted helminthic infec¬ 
tions is mainly a problem of night-soil disposal, which 
is a major health hazard in a country like India. 
Recently, sanitarians have evolved a special type of 
latrine,* leach-pit bore-hole latrine in order to produce 
acceptable manure by composting the night-soil. In 
view of the health hazard due to the presence of para¬ 
sitic cysts and ova, people are reluctant to use the diges¬ 
ted sludge as manure. It has been shown that even 
dried, and digested sludge from some sewage plants 
contains viable ova of Ascaris. Keller** (1951), Gotaas^ 
(1956) and Malviya’ (1964) reported that, of all the para¬ 
sitic cysts and ova encountered in sewage sludges, 
the ova of Ascaris were the most resistant to compost¬ 
ing. Such resistance is mainly attributed to the egg 
shell which consists of five layers, namely, an outer 
proteinous epithelial membrane, three layers of chiti- 
nous material and an inner fibrillar lipoidal membrane. 
Hence, in the present investigation, Ascaris ova have 
been used as the yardstick to assess the survival of 
parasitic organisms present in the sewage sludges. 
Experiments were carried out to determine the viability 
of Ascaris ova inoculated to digested sludge samples 
free from parasitic cysts and ova, using laboratory 
models, simulating the field conditions as in the leach- 
pit bore-hole latrines. 

Although much work has been done on the influence 
of various factors, on the development of Ascaris 
ova, yet the findings of various workers regarding the 
viability of Ascaris ova in sewage sludges are at vari¬ 
ance. Hence, an attempt has been made to assess, 
experimentally, the survival of Ascaris ova in sewage 
sludges using laboratory models. 
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Material and Methods 

The viability of Ascaris ova in sewage sludges has 
been determined experimentally, by inoculating sludge 
samples with Ascaris ova and examining microscopi¬ 
cally, as was done by Keller and Hide® (1951). Ferti¬ 
lised Ascaris ova isolated from 15 adult worms were 
inoculated to two sets of digested sludge samples free 
from any intestinal parasitic cysts or ova. The samples 
were transferred to pyrex glass tubes (24'' x 1*5" dia). 
The tubes were wrapped with a black paper to avoid 
the probable effect of sunlight and mounted vertical 
as shown in Fig. 1. Precautions were taken to keep 
the sludge moist and to maintain the field conditions. 



Fig. 1. Laboratory model used in the experiments. 

Following the method of Malviya*^ (1964), viability 
of Ascaris ova was determined by isolating and culturing 
the ova at 37° C in a medium consisting of 5% for¬ 
malin in physiological saline solution. Culturing and 
microscopic examinations were repeated at an interval 
of every two weeks. To determine the viability, the 
criterion used by Keller® (1951) was followed. 
Results and Discussion 

There has long been uncertainty as to the conditions 
which induce hatching of Ascaris ova. Several workers 
have investigated the survival or development of 
Ascaris ova in relation to different environmental 


factors such as temperature, season, etc.,(Obha^, 1923; 
Ogata^®, 1925; Brown^, 1927; Faust^, 1939; Gartner 
and Muting^, 1951; Keller and Hide®, 1951; Gotaas,^ 
1956; Susikaran^^, 1963; Malviya*^, 1964; Petrokova^^, 
1967). During the present investigation, it has been 
observed that fertilised ova of Ascaris, under natural 
conditions, developed into active embryos within 
three weeks. Yoshida (1918) found that in favourable 
environment, embryos appear within the eggshell after 
a fortnight. Similarly, Manalang® (1927) observed 
that under experimental conditions, Ascaris ova deve¬ 
loped into motile larva from 9 to 15 days at room 
temperature. Gartner and Muting^ (1951) reported 
that Ascaris ova did not survive longer than years 
in land irrigated with sewage. Faust“ (1939) reported 
the longest survival period of 5 to 6 years for the ova 
found in contaminated soil. 

In the present study, the results of microscopic 
examinations proved that the viability of Ascaris ova 
is 50% after 1 year; 25% after 1-J- years; 12% after 
2 years and practically no survival after 3 years in the 
digested sludge sample. These findings are in con¬ 
formity with the observations of Petrokova^^ (1967). 

Although Susikaran^^ (1963) found viable Ascaris 
ova up to 14 months in leach-pit bore-hole latrine 
containing digested sludge, the results of the present 
investigation prove thaf, it is not safe to utilise the 
sewage sludge as manure, before a minimum period 
of three years after closing the pit. In view of the 
above findings, it is suggested, that appropriate regu¬ 
lations are enacted banning the use of wet sewage 
sludge as manure without allowing for a minimum 
period of three years after closing the pit. 

Medical Biologist, K. M. Veeraknan. 

Water Analysis Departnaent, 

King Institute, Guindy, 

Madras 600 032, May 5, 1977. 
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IN VITRO POLLINIAL GERMINATION IN 
CALOTROPIS : POLARITY OF TUBE GROWTH 
AND ACTION OF GROWTH SUBSTANCES 

The occurrence of bag-like pollinia enclosing pollen 
grains in some members of Asclepiadaceae offers a 
new dimension to in vitro studies on pollen germination 
and tube elongation. The pollinial wall is made up 
of sporopollenin^“^ except for a specific region (referred 
as a ‘ furrow ’) through which the pollen tubes emerge 
during germination. This regional specificity of germi¬ 
nation implies that tubes originating from all points 
inside the pollinium grow towards the furrow. It 
has been suggested^ that the unidirectional growth 
of pollen tubes is due to the orientation of the germ 
pores of individual pollen grains towards the furrow 
or the germinating region. Alternatively, the polarity 
of tube growth may be due to the presence of chemo- 
tropic factors in and/or around the furrow. These 
assumptions are tested in the present study. Another 
aspect investigated here is the possibility of the pollinial 
wall altering or modifying the action of plant growth 
substances on the pollen grains it envelops. 

The pollinia of Calotropis gigcmtea wqvq selected 
for this investigation because of their large size and 
easy availability. Batches of 10 pairs of pollinia dis¬ 
sected out from fresh flowers of Cahtropis were grown 
in distilled water, in the standard medium of Brewbaker 
and Kwack^ and in standard media containing dilferent 
concentrations (5, 10, 25, 50 and 100 ppm) of lAA, 
GAs, NAA, 2, 4-D and kinetin. All experiments 
were conducted at 28° ± 2° C. Emergence of the 
fiirst (first few) pollen tubes outside the pollinium is 
t^en as the initiation of pollinial germination. In 
each trial, individual pollinia showed little variation 
in the time taken for germination. However, tube 
length attained after 24 hr showed some variability 
and the values compared were the mean of 6o measure¬ 
ments on the longest pollen tubes from each culture. 
The germinating region of the pollinia was cut out 
under the microscope and this portion as well as the 
rest of the pollinium were extracted separately. The 
usual paper chromatographic techniques were employed 
for the analysis of the extracts. 

The pollinium germinates even in distilled water. 
Within 15 min of its contact with water, a slit-like 
structure begins to develop at the germinating region 
through which amorphous exudates ooze out and col¬ 
lect along the opening. In the exudates, pollen proto¬ 
plasts with or without tubes are also seen. The germi¬ 
nation time of pollinia in water is shorter than that 
needed in standard culture solutions but the tube growth 
in the former is slow and virtually stops after 2-3 hr. 
The maximum tube length measured is 180 ftm in 24 
hr or only about 5% of the len^h attained in standard 
Pulture solutions. 


The pollen grains are non-aperturate. When im- 
bided with water, the thin exine breaks irregularly 
and the intine protrudes out as the pollen tube. Fre¬ 
quently, the opening of the exine is wide enough for 
the entire pollen protoplast to move out. Exineless r 
protoplasts escape from the pollinia when they are 
cultured both in water and in culture solutions; more 
'■ of them, as a rule, occur in the former. 

Pollen germination and tube initiation in Cahtroph 
pollinia appear to be a direct result of water uptake 
through the furrow. Pollinia with their germinating 
‘ region covered with water-proof materials like Fevicol 
produce no pollen tubes either in water or in culture 
solutions even after 24 hr. However, a slit cut out 
in the closed pollinial wall will lead to the emergence 
of pollen tubes through the new opening. Pollinia 
with the usual germinating region plus a slit made on 
the opposite side were also cultured. Here, tubes 
emerge from the openings on ‘ both sides with equal ^ 
ease and grow with comparable rates of tube elonga- ' 
tion. Further, chromatographic analysis of the germi¬ 
nating region and the rest of the pollinia shows no signi¬ 
ficant differences irk chemical composition. These 
results suggest that the tubes would grow through any 
opening in the pollinial wall offering accessibility to 
water and rule out the possibility of : («) any special 
arrrangement of pollen grains with reference to the 
germinating region and {b) the presence of chemotropic 
factors in the furrow guiding pollen tubes towards it. 

None of the growth substances tested here promotes 
pollinial germnination (Table I). However, except for 
Table I 

Effect of various growth substances on pollinial germi¬ 
nation and pollen tube elongation in Calotropis gigantea 


Concen- Time required for initiation of pollinial 
t ration germination (min) 


ppm 

lAA 

GAs 

NAA 

2, 4-D 

Kinetin 

0 

30 

30 

30 

30 

30 

5 

30 

90 

60 

60 

60 

10 

30 

90 

60 

60 

60 

25 

30 

90 

60 

30 

30 

50 

30 

90 

60 

60 

30 

100 

30 

90 

60 

30 

30 

Pollen tube length attained in 24 hr (ftm) 

0 

3509 

3831 

4313 

3492 

3492 

5 


3904 

3289 

5365 

7792 

10 

4190 

7100 

1175 

3958 

1663 

25 

6230 

3517 

615 

3300 

1474 

50 

3257 

4654 

89 

2974 

1734 

100 

2735 

1663 

85 

823 

1550 
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NAA, all of them at low concentrations enhance the 
rate of tube growth. The extent of their effect on tube 
growth is not identical, but as a rule, higher concentra¬ 
tions induce inhibition of growth. 

Addicot^ pointed out that pollen germination and 
tube elongation are distinct physiological processes 
depending on different factors. Later reports’’^ on 
the effect of plant hormones on the pollen growth of 
loquat and tomato support this contention. The 
present findings also recognise two phases in pollen 
growth. As seen in Table I, most growth substances 
at low concentrations prolong the time needed for pollen 
germination but the same concentrations enhance tube 
elongation up to or over 200%. Thus, although the 
pollen grains of Calotropis S-tq enveloped by the pollinial 
wall, they too exhibit characteristically different res¬ 
ponses to growth substances during germination and 
tube elongation phases of early pollen growth. 

Thanks are due to Prof. C. A. Ninan for facilities 
and to the UGC for a fellowship to one of us (P. S.). 

Department of Botany, P. Sreedevi, 

University of Kerala, A. N. Namboodiri. 

Kariavattom 695 581, 

May 11, 1977. 
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EVALUATION OF ROOTSTOCKS OF POME 
AND STONE FRUITS AND RELATED 
WILD SPECIES FOR RESISTANCE 
TO CROWN GALL 

Crown gall, incited by Agrobacterium tumefaciens 
(Smith and Townsend) Conn, is an important disease 
of temperate fruit crops. In India, the writer has 
detected the prevalence of the disease on stone fruit 
trees in Himachal Pradesh^ and Kumaon Hills of Uttar 
Pradesh. As the disease mostly attacks the under¬ 
ground and ground level parts of the plants, use of 
resistant rootstocks for commercial varieties of tempe¬ 
rate fruits is deemed to be a suitable and effective 
control measure for the disease. A search for crown 
gall resistant rootstocks for pome and stone fruits was, 
therefore, considered an important and urgent 
manoeuvre to combat the disease in north-western hills 
9 f In4ia. In order to identify sources of resistance, 24 


stocks of pome and stone fruits and their related wild 
species were evaluated for their performance against 
the disease. The results of the evaluation are 'pre¬ 
sented in this article. 

Stocks of Mailing Merton Series and species of the 
genera Catoneaster, Mains, Pruniis and Pyrus were 
included in the present investigation. A virulent 
culture of A. tumefaciens, isolated from galls on plum 
trees, was used as inoculum. At least 3 plants of each 
type were employed for evaluating the host reaction 
to the disease. Pot-grown, 2~3 year old plants were 
inoculated in the following manner: Crescentic annular 
wounds were first created on the stem at two sites— 
one at the soil level and another at 10-15 cm above 
soil—by knifing out a rectangular flap of bark and 
cortex of approximately 1 x 2 cm size. The wounded 
sites were then wrapped with absorbent cotton swabs 
soaked in aqueous suspension of 48 hr old culture of 
the bacterium (10^ cells per ml). To avoid loss of 
moisture from the cotton swabs, the soil level and aerial 
inoculated sites were covered with soil and butter 
paper, respectively. Identically wounded plants but 
wrapped with water soaked cotton swabs served as 
checks. The inoculated and check plants were main¬ 
tained in glasshouse at V to 28° C (24-26° C for 
about 18 hr a day). The inoculated sites were pro¬ 
vided sufficient humidity for the development of the 
disease by keeping the cotton swabs moist. After 
15 days, the cotton swabs were rem.oved and regular 
observations were initiated for the development of the 
symptoms. The plants which failed to produce synr 
toms within 90 days of inoculation were reincculated. 
Observations were continued for a period of 8 m.onlhs. 

On the basis -of size and nature of galls produced 
at the inoculated sites, the plants were evaluated as 
susceptible, moderately resistant or resistant. In 
susceptible plants, the galls were characteristically 
active and attained conspicuously large size (diameter 
more than l cm) within 90 days. The galls continued 
to show peripheral meristematic activity for the whole 
period of observation. The galls produced on mode¬ 
rately resistant plants were comparatively smaller in 
size (less than 1 cm in diameter after 8 months) and 
did not show any peripheral meristematic activity. 
The growth of the galls was extremely slow on these 
plants. Failure of the plants to support any tumour ous 
activity at the inoculated sites was designated as 
resistant reaction to the disease. 

Of the 24 rootstocks tested, susceptible reaction was 
shown by the plants of Cotoneaster microphylla Wall., 
Maluspumila Mill., M. sikkimensis (Hook, f.) Kochne’ 
Mailing Merton 101, 102, 105, 106, 109, 110, 115,’ 
Prunus amygdalus Batsch, P. armeniaca L., P. avium 
L., P. cerasus L., P. cerasoides D. Don (syn. P. puddum 
RoxbO, cornuta Stend. (syn. P.padus L.), P. domestica 
L., P. persica Batsch., f. salfcma pndl., 
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Pyrus communis L. and F. pashia Buch-Ham. Mode¬ 
rate degree of resistance was detected in the stocks of 
Cotoneaster acuminata Lindl., C. bacillar is Wall, and 
Malus baccata (L.) Borkh. None of the stocks could 
be rated as resistant to the disease. 

The results of inoculations reveal that the plum iso¬ 
late of A. tumefaciens is pathogenic to many plant 
species, indicating thereby that the disease would be 
occurring on plants of pome and other stone fruits 
in Himachal Pradesh. It is a major concern that 
none of the rootstocks, tested in the present studies, 
could be evaluated as resistant to the disease. Plants 
of C. acuminata and C. bacillar is, identified as mode¬ 
rately resistant to crown gall, may be tried as root¬ 
stocks for pear. Availability of moderate degree of 
resistance in rootstocks of M. baccata may help to 
avoid a situation of crown gall becoming a potential 
threat to apple cultivation. 

Division of Mycology and J. C. Durgapal. 

Plant Pathology, 

Indian Agricultural Research 

Institute, 

New Delhi 110 012, April 23, 1977. 


1. Durgapal, J. C., Indian Phytopath,, 1971, 24(2), 
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A PEARL MILLET STRAIN WITH 2n = 12 + 4 
TELOCENTRIC CHROMOSOMES 

In the progeny of an autotriploid Fennisetum typhoides 
(Burm) S and H, in a population of 221 plants, 4 plants 
showed a deviant karyotype from‘ the normal one. The 
normal chromosome number for this species is 2/2 = 
14, but these plants are with chromosome number 
2/2 = 13 4- 2 fragments. These fragment chromo¬ 
somes on further study proved to be telocentrics. At 
mitotic metaphase these two fragment chromosom,es 
showed terminal centromeres and they corresponded 
in their lengths to the two arm.s of one of the odd 
chromosomes in the complement which was the longest 


chromosome of the complement with sub-median centr¬ 
omere. The two telos were slightly unequal in 
size. At meiosis these two telos paired with one 
of the normal chromosomes to form a heteromorphic 
trivalen’. This trivalent was always a chain type with 
the two telos associated with the two armis of the normal 
chromosome. They were never observed to pair among 
themselves. At metaphase I, the orientation of the 
trivalent was non-random and resulted at Anaphase I 
segregation with the normal chromosome moving 
to one pole and the two telos to the other pole (62%). 

When these plants were selfed, in the progeny plants 
with 2/2 = 12 ■+■ 4 telos were obtained together with 
aneuploids and diploids (Table I). 

Table I 

Chromosome constitution of plants in the progeny of 
a plant with 13+2 telos 


Chromosome 

constitution 

14 

13+2 

telos 

12+4 

telos 

14+1 

telos 

Total 

Number of 

plants 

12 

51 

14 

1 

78 


The plants with 12 + 4 telos are of interest. These 
plants are obviously the result of the union of gametes 
with chromosome numbers n== 6 +2 telos. In these 
plants two of the telos were longer than the other two 
telos. The four telos regularly formed two rod bi¬ 
valents at Diakinesis and Metaphase I (Table II) 
(Figs. 1, 2 and 3). 

In 364 cells out of 396 cells observed at Diakinesis, 
the 4 telos regularly formed 2 rod bivalents and in 31 
cells they formed 1 bivalent + 2 univalents. Only 
in 1 cell, the four telos remained as univalents. The 
mean chiasma frequency per cell at Diakinesis was 
12*803 and the variance was T066. 


Table II 

Summary of chromosome associations in plants with 12+4 telocentric chromosomes 


Stage of Meiosis 


Normal chromosomes 


Bivalents 


Univalents 


Ring Rod 


Telocentrics 


Total number 

Bivalents Univalents of cells 


Diakinesis 


4-742 

M32 

0-035 

1-922 

0*156 

396 

3*896 

1-821 

0-434 

0-963 

0*433 

106 


Metaphase I 



I w n I 

Jiuu- .V I 
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they have a low chance of survival on account of 
genetic imbalance, it is likely that many of the cells 
die (Marks^). 

In the present material, the presence of four telo- 
centrics in place of two full chromosomes makes the 
chromosome com.plement full and their presence 
is not affecting either the exophenotype or the endo- 
phenotype. Their behaviour clearly shows the geneti¬ 
cally well balanced structure of this strain. The meiosis 
is normal giving rise to genetically balanced gametes 
largely. Thus the telocentrics in this strain could be 
stable. 

Financial assistance from the U.G.C. to the senior 
author is gratefully acknowledged. 

Department of Botany, J. V. Pantulu- 

Andhra University, G. J. Narasimha Rao. 

Waltair 530003, India, 

December 3, 1976. 
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A NEW SPECIES OF MJCROPERA LEV. 

(COELOMYCETES) FROM MAHARASHTRA 
(INDIA) 

A RARE but interesting pycnidial fungus belonging 
to the form-genus Micropera Lev. (Form O. sphaero- 
psidales) was recently collected at Poona growing on 
Kickxia ramosissima (Wall.) Janchen. (Fam. Scrophu- 
lariaceae) well known for its medicinal properties. 
On detailed study of its morphology and dimensions 
the fungus proved to be quite distinct from all other 
known species of the form-genus including M. indica 
Paw. and Kulk^. Hence, the same has been described 
here as a new species, with Latin diagnosis thus: 
Micropera suttonii sp. nov. (Fig. 1) 

Stromata atro-fusca, sub-erumpentia, dispersa, 
pycnidia dispersa, multi-loculata (2-3), crassiusculae 
ostiolata, immersa in plantis textibus, pezizoidea* 


magnitudine, 290-360jLtm in diam. Pycnidiophora 
brevia, simplicia, hyalina vel sub-hyalina. Pycnidio- 
spores cylindraceo-fusoidea, 3-5 septata, curvata vel 
flexa, hyalina vel olivacea, magnitudine, 58-86 x 
3-3-4*2fim. 



Fig. 1. Micropera suttonii sp. nov. A, Habit; 
B, Conidiophores; C, Pycnidiospores; D, V.S. of 
Pycnidium. 

Matrix: In culmis viventibus Kickxia ramosissima 
(Wall.) Janchen. (Fam. Scrophulariaceae), ad Poona, 
India, 26-6-1976, legit B. R. Dayakar Yadav. No. 
AMH 3388 (Holotypiis). 

The specific epithet has been chosen in honour of 
Dr. B. C. Sutton, Mycologist, C.M.I., Kew, England, 
in recognition of his notable contributions to Coelo* 
mycetes. 

Discussion 

On critical study of morphological features of the 
16 known species of Micropera Lev., the pycnidio¬ 
spores of the present collection were found to be signi¬ 
ficantly bigger in size being 58-86 x 3'3-4*2/im 
and hence the fungus is presented here as a new 
species. The fungus constitutes the 2nd report from 
Maharashtra. 

The authors are grateful to Prof. M. N. Kamat, 
Head, Department of Mycology and Plant Pathology, 
for his keen interest and to the Director for the labo¬ 
ratory facilities. 

M.A.C.S. Research Institute, B. R. Dayakar YadaV. 
Poona 411 004 (India), V. G. Rao. 

February 23, 1977. 


1. Pawar, I. S. and Kulkarni, U. K„ J. Bombay 
. Nat. Hist. Soc., 69 (2)> 457. 
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A NEW SPECIES OF CONIOCHAETIDIUM 
FROM INDIA 

During studies of coprophiloiis fungi a large number 
of ascomycetes were isolated along with other fungi. 
From tiger excreta collected from zoo at Gwalior? 
an interesting fungus was isolated and identified as 
a species of Coniochaetidium Malloch and Cain. The 
genus Coniochaetidium was. recently erected by Malloch 
and Cain^ to accommodate two species, z.^., C savoryi 
(Booth) Malloch and Cain, and C. ostreum Malloch 
and Cain. They dilferentiated these species on the 
basis of shape and size of ascospores. The genus 
Coniochaetidium and Coniochaeta were kept together 
by Malloch and Cain^ in a separate family Coniocliae- 
taceae which was distinguished from Sordariacae by 
the presence of aScospores with elongated germ slits 
and from Xylariaceae in lacking stromatic tissued 

The species described in this paper differs from the 
other two species^ in its characteristic 4-spored, glabose 
asci and lenticular ascospores. The ascus wall in the 
present isolate is somewhat hyaline and evanescent after 
the maturation of the ascospores. It differs from 
C. scv/oryi in having larger ascospores, strongly 
flattened on one side. It differs from C. ostreum in 
having ascospores which are nearly d,ouble its length 
and flattened on one side only. The fungus in question 
is, therefore, described here as a new species of Conio- 
chaetidium—C. coprophiluni sp. nov. (Fig. 1). 



globosi,leviter tunicatae*4-sporae, 32-56 x 7*4-14jc^m. 
Ascosporae immaturae griseo-flavae, maturae in 
colorem succineum vergentes, lenticula ornatae, 
19*95-28 X l3*3/iun. Status conidialis baud notatus. 

Cultura typica posita in Ind. typ. cult. Coll. (1869) 
in I.A.R.I., ad New Delhi. Culturus typicus IMI 
179850 est. 

Vegetative mycelium greyish, floccose, hyphae thin, 
branched, septate. Ascocarp with mature ascospores 
developing after 12 days of incubation. Cleistothecia 
scattered or loosely clustered, covered with numerous 
greyish fiexuous hyphae, globose, dark black in colour, 
66*5-59*8 jLtm in diameter. Cleistothecia with dark 
brown peridium formed a single layer of cells which 
are irregular in shape. Asci globose, smooth-walled, 
4-spored, 32-56 x 7* 4-14 jam. Young ascospore grey¬ 
ish yellow in colour at maturity, turning amber in 
colour, lenticular, with an equatorial germ slit, 19*95- 
28 X 13*3 ftm. No conidial state was observed when 
grown on PDA. 

Fungus grows well on PDA. Colony diameter 
reaches upto 8 cm after lO days of incubation at 28° C. 
The fungus is also grown on Czepek’s-, malt- and yeast 
extract agars where the growth is not as luxuriant as 
on PDA, Germination of ascospores takes place by 
splitting through the germ slit resulting in one to two 
germ tubes. 

A culture of the fungus has been deposited at 
Commonwealth Mycological Institute, Kew, England, 
under reference No. IMI 179850 and at I.A.RJ., New 
Delhi, India, No. 1869. 

The authors are grateful to Dr. Hawksworth and 
Director, CMI, Kew, England, for their help in con¬ 
firming the identity of this fungus. We acknowledge 
our sincere thanks to Prof. S. B. Saksena, F.N.A., 
Department of Botany, University of Saugar, Sagar? 
for providing laboratory facilities, to Prof. Roy. F. 
Cain, University on Toronto, Ontario, for supplying the 
necessary literature and to Dr. D. P. Rogers, Univer¬ 
sity of Illinois, for Latin diagonosis. 


Fig. 1. Coniochaetidium coprophiluni, IMI 179850* 
A. Cleistothecia; B- Part of peridium; C. Asci 
with ascospores; D. Ascospores showing germination. 

Mycelium vegetabile floccosum, tenue, ramosum, sep- 
tatum griseum. Ascocarpi sporas matures includentes 
post diem duodecimam evoluti. Cleistothecia sparsa vel 
laxe aggregata, hyphis pluribus griseolis flexuosis 
circumdata, globosa, atra, 65*5-59*8 jam diametro, 
peridermio obscure brunneo, e cellulis forma irregu- 
laribus in strato unico expansis composito. Asci 


Department of Botany, R. K. PaThak. 

University of Saugar, S. C. AgraWal. 

Sagar (M.P.), India, 

April 22, 1977. 

1 . Malloch, D. and Cain, R. F., “New cleistothecial 

Sordariaceae and a new family, Coniochaetaceae,” 
Can. J. Bot., 1971, 49, 869. 
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REVIEWS AND NOTICES OF BOOKS 


Binary and Multiple Systems of Stars. By Alan H, 

Batten. (Pergamon Press, Oxford, England). Pp. 

i-xii+278. Price $16.75. 

The book is primarily devoted to binary systems with 
an emphasis on observational results. As intended 
by the author, a good knowledge of modern astro¬ 
physics is assumed as a prerequisite. However, matters 
specifically pertaining to binary systems are dealt 
with in detail, in the initial chapters. The author 
has clearly wished to avoid duplication of the readily 
accessible previous work ; therefore in a majority 
of cases, theoretical results which could be readily 
supplemented from other sources are given without 
derivation. 

The multiple star systems get only one chapter, but 
it is perhaps the first time that even so much space 
has been allotted to such systems. Furthermore, 
a small but constant undercurrent of the interrelations 
between binaries and multiples very nicely permeates 
most of the book. 

There is one chapter each on the periods of binary 
systems, the stellar masses and radii in such system.s, 
and the apsidal motions. 

The theory of stellar atmospheres has an impor¬ 
tant bearing on the observations of binaries. This 
is discussed in the next chapter. The following two 
chapters respectively contain discussion of the obser¬ 
vational evidence for circumstellar matter in binary 
systems and the models for them.. 

The last chapter is devoted to the evolution and 
origin of binary systems. The Algol paradox, and its 
by now well-known resolution in terms of mass-transfer 
is presented along with later developments. 

Fairly extensive references are provided on all the 
topics. The discussions of observational results are 
accompanied by a critical assessment taking into 
account various sources of uncertainties which one 
must cope with. 


In all, this book is a very welcome addition to th 
few existing monographs on binary systems. 

C. Shukre, 


Elements of Group Theory for Physicists. 2nd Edition 
By A. W. Joshi, Institute of Advanced Studies 
Meerut University. (Wiley Eastern Ltd., New Delhi) 
1977. Pp. 324. Price Rs. 45-00. 

Group theory as a subject has become an indh 
pensible part of physics and chemistry. This faooi 
is an introductory text which explains the foundation 
of the Subject and some of its physical applicatiorf 
The book is divided into eight chapters. The cv 
pects of group theory are developed in the first four 
chapters: Abstract group theory, Hilbert spaces arc. 
operators, Representation theory of finite groups, arc 
Continuous groups and their representations. !: 
the next four chapters, the individual chapters thr 
survey group theory’s applications in various arei: 
ol physics and chemistry: Group theory in quantar: 
nrechanics I and II, Crystallographic and molecular 
symmetries, and Group theory in solid state physicr 
Several problems have been suggested towards th 
end of each chapter, which should prove useful. Tkr; 
are also three appendices: Elastic constants of crj.“ 
tals. Piezoelectricity and dielectric susceptibility, ar: 
Time-reversal symametry and degeneracy. 

All the chapters are well written and the author k' 
given lucid explanations. The emphasis is placed o: 
clear presentation of the essentials of the subject-matU:' 
rather than the mathematical rigor. 

This book will be valuable to post-graduates anc 
research workers in physics, especially chemical physics, 
solid state physics and physical chemistry, wishing tc, 
familiarize themselves in the field of group theory 

'd. n. s. 
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CONFORM4TiONAL ANALYSIS OF GLVCOPROTtaNS 
Part L Conformation of the Protein Segment at the Site of Peptidc-siigar Linkage 


M. NAGARAJAN and V. S. R. R/\0 
Molecular Biophysics Unit, Indian Institi.te of Science, Lanpalore 012 

Abstract 

The prediction of the secondary structure of c bcut 55 Gocc pi clcii s which centain Asn 
(CHO)-X-Ser/Thr, Asp (CHO)-X-Ser/Thr, Sei(CHO)-X-Y, ard Thi (CHO)-X-Y was carried cut 
by using the methods of Chou and Fasman. In most of the cases air.ino acid sequence at the site 
of sugar linkage assumes a j8-tuin. The present analysis aiso suggests that the natine d the rntino 
acid residue X [Asn(CHO)-X-Ser/Thr, Asp(CHO)-X-Ser/Thr, Sei(Cl-10FX-Y and Thr(CHO)- 
X-Y] plays a major role in deciding whether ail or part of the r.ir.ino acid residues in these sequences 
are involved in the /3-turn, In Aspartic acid linked sugars, the triplet sequence Asp(CHO)- 
X-Ser/Thr is conserved [like in Asn(CHO)-X-Ser/Thr] and bend begins with Aspartic acid (though 
such examples are very few), thus involving the complete triplet sequence in the lormation cl the 
jS-iurr. In proteins which contain Ser(CKO)-X-Y and Thi(CFiO)--X-Y sequences, the amino 
acid residue preceding the above sequences is generally either Pro or Gly. These I’csults arc in 
disagreement with the ‘code sequence Thr/Ser (CHO)-X-Y-PrO“ proposed lor the linkageol sugar 


to Threonine or Serine from the earlier studies. 

/JLYCOPROTEINS belong to an important group of 
biopolymers, which occur in connective tissues, 
blood cells, serum, urine, saliva and other body fluids 
and serve various biological functions. They consist of 
essentially a protein backbone to which carbohydrates 
are linked covalently. They differ not only in the 
relative proportions of types of sugar but also in the 
number of side chains present. The frequency of 
occurrence of oligosaccharides along the peptide chain 
also varies markedly from one protein to another. 
Out of the twenty different amino acids, only L-aspara- 
gine, L-serine .L-threonine, L-aspartic acid are common 
protein constituents which form covalent linkages 
with carbohydrates. In glycoproteins where carbo¬ 
hydrate is linked to asparagine, a common sequence 
Asn(CHO)-X-Ser(Thr) has been observed. Such 
sequences are also found in proteins which lack the 
sugar. The importance of occurrence of Set (Tin) 
in the third position has been explained by Marshall 
and Neubergeri who suggested a hydrogen bond bet¬ 
ween the carbonyl group of the side chain of aspara¬ 
gine and the hydroxyl group of hydroxy amino acid, 
to decrease the dissociation constant of the amide 
group, thereby facilitating the attachment of sugar 
to asparagine residue. However nothing is known 
about the possible conformation of the protein chain 
around the site of peptide-carbohydrate linkage and 
the nature of the amino acid residues. Such informa¬ 
tion may throw light on the stereochemical require¬ 
ment at the site carbohydrate-protein linkages. 

Method of Calculation: Recently Fasman and 
Chou^-^, from the analysis of the 20 naturally occur¬ 
ring amino acids proposed a set of parameters Pa, 

P^ and p^ for prediction of protein conformation based 
on the frequency of occurrence of amino acids in the 


a-helical, ^-sheet, coil and /3-turn regioJis respectively 
from the known protein structures. These parameters 
have been used to assign tire regions of a and /3, coi’l 
and i3-turn regions. Tiic relative probability p^ of 
a tetrapeptide to foim a /3-turn was computed from the 
frequency of occurrence of each residue at the 1st, 
2nd, 3rd and 4th positions^ The cut off value of 
/3-turir‘ was chosen as 1*6 X 10~h In cases, where 
the conipletc sequences ai'C not known, as far as possible, 
at least three amino acid residues, on either side of 
an amino acid to which sugar is attached were consi¬ 
dered. The amino acid residues that arc involved 
in the /3-tura are underlined by the solid line. The 
average parameters (P^), (Pa) ^md (P^>} computed for 
the tetrapeptide involved in the p~iuvn, follow'ing the 
procedure outlined by Fasman and Chou are also 
shown in Tables 1,11, HI and IV. These average values 
are obtained by adding the individual P^, and 
values of the residues in the tetrapeptide under consi¬ 
deration and dividing by four, the number of residues 
involved. 

Results and Discussion 

The amino acid sequences around carbohydrate- 
peptide linkages of several glycoproteins are displayed 
in Tables!, H, HI andiV. It is seen from Table I that 
mostly in glycopeptides with GlcNAc-Asn group, 
the sequence is either Asn-X-Thr or Asn-X-Ser. How¬ 
ever very few exceptions have also been observed where 
the third residue is not a hydroxy amino acid. This 
indicates that exceptions to the suggestions of Marshall 
and Neuberger do occur (though rarely) where glyco- 
sylation of the asparagine takes place without the pre¬ 
sence of hydroxy amino acid, serine or threonine in 
the third place of the sequence Asn-X-Tlir(Ser); It 
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Table I 

'P (F (Pa) values of glycopeptides at the site oj sugar linkage to asparagine residue 


Gljcoprctein 

Amino acid sequence at the site of 

Pt >10' 

’ (J’t) 



sugar linkage 





(1) 

(2) 

(3) 

(4) 

(5) 

(fij 

Per^ine Luteinising hcrnione- 

-Arg-Val-Glx-Asn-Ser-Thr-Gln^ 

2-20 

1*27 

0*95 

0-88 

a-subunit 

Fehiele stimulating hcrnione-.i^-sub- 

-Leu-Thr-IIe-Asn-Thr-Thr-Trp^ 

3-78 

1*21 

1*06 

0*88 

unit 

i-iipcircphic hormone 

-Asp-Arg-Ser-Asn-AIa-Thr-Leu^ 

2*98 

J*34 

0-77 

0-82 

Bevine Prothrombin 

-Tyr-Arg-GIy-Asn-Val-Ser-VaP 

2-57 

1*28 

0-91 

0*67 


-Pro-Giu-Ile-Asn-Ser-Thr-Thr 

2*20 

1*32 

0*94 

0*79 


-Trp-Asp-Lys-Asn-Phe-Thr-Val 

1*95 

1*07 

0*87 

0*98 

Lampre} Fibrinopeptide 

-Aia-Thr-Asn-Asn-Ser-Asp~Pro^ 

3*18 

1*43 

0*81 

0*77 



3*13 

1*44 

0-70 

0-77 

Deoxy Ribonuclease A, B, C 

-Lys-Met-Ser-Asn-Ala-Thr-Leu^ 

1*67 

M2 

1*00 

1*04 

Stem Bromelain 

-Gln-Ser-Asn-Asn-GIu-Ser-Sei^ 

2*10 

1*32 

0-95 

0*57 

Transferrin 

-Leu-IIe-His-Asn-Ar g-Thr- Gly^ 

2*89 

1*30 

0*72 

0*89 

Haptoglobin j3-chain (human) 

-His-Gln-Asn-Asn-Ser-Thr-Ala*^ 

3*66 

1*21 

0-81 

0*97 



2*47 

1-43 

0*81 

0*77 

Bc\ine Thrombin B chain 

-Phe-Lys-Asn-Pro-Thr-VaP 

1*68 

1*12 

1*03 

0*82 

Porcine Pancreatic Lipases and 

-Thr-Asn-Giy-Thr-Ile-« 

2*34 

1*34 

0*97 

0-73 

Human and Porcine Ceruloplasmin 

-Ala-lle-Tyr-i4n-Asp-Thr-Thr’ 

2*25 

1*28 

0*99 

0*79 

Phesvitin 

-Ser-Asn-Ser-Gly^" 

3*28 

1*51 

0*73 

0*71 

Phospholipase A* (honey bee) 

-Gly-His-Gly-Asn-Lys-Ser-Ser 

5*13 

1*21 

0*73 

0*89 



3*16 

1*36 

0*71 

0-85 


* denote the site of attachment of sugar residue to the amino acid. 

® denote the site of sugar linkage is not certain. 

^ numbers on the top of the amino acid sequence denote the references, 
the amino acids that are involved in a j3-turn are underlined. 


IS also interesting to note (Table IV) that in general the 
third amino acid residue is also a hydroxy amino acid, 
in aspartic acid linked carbohydrate moieties [Asp 
O-’’ ‘fie oAer hand that in Set 
iCHOk\'-Y, Tnr(CHOi-X-Y. Y need not necessarily 
be a hvdrcxy amino acid (Tables II and HI). 


The p^ values of the amino acid sequences (Tables 
I'lV) at the site of sugar linkage are mostly higher than 
T6 X 10“^ and the average value of (Pf) is higher than 
<Pa) and (P^) suggesting that the peptide chain at the 
site of sugar linkage assumes a jS-turn whether the sugar 
is Jinked to Asn, Thr, Ser or Asp. Similar results have 
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Table U 


(P t)f (P ^), (P a) ondpt values of glycopeptides at the site of sugar linkage to 

serine 

residue 


Glycoprotein 

Amino acid sequence at the site 
of sugar linkage 

Pt >: 10' 

(A) 

(pp) 

{Pa) 

Human Chorionic Gonadotropin- 
jS-subunit 

-Ser-Ser-Ser- Ser-Lys-A la-Pr 

3*16 

1*34 

0*73 

0-86 


-Pro-Prc-Prc- * ci ■ I (i • r: c - £ 

4*16 

1*18 

0*80 

0*83 


-Pro-Ser-Pro-Ser-Arg-Lei-Fj o 

5-83 

1*31 

0*74 

0*74 


-Pro-Giy-Pio-Ser-Asp-Thr-Pro 

3*79 

1*33 

0*84 

0-80 

Hinge region of IgA^ Myeloma 
Protein (Pat, Ose) 

-Pro-Thr-Pro-Ser-Pro-Ser-Tlir’" 

3*14 

1*33 

0*79 

0*70 

Carbohydrate units of IgAi 
Immuno-globulin 

-Pro-Thr-Pro-Ser-Pro-Ser-Thr- 

3*14 

6*45 

1*33 

1 *36 

0*79 

0*82 

0*70 

0*75 


-Pro-Thr-PrO'-Ser-Pro'’^ 

3*14 

1*33 

0*79 

0*70 

Fetuin Glycopeptides 

-(^ly-Prc-Ser-Prc-Thr-Ala.-^ 

3*59 

2* 12 

1*43 

M8 

0-69 

0*88 

0*63 

0*91 


-GIy-Ser~Thr~Pro~-Giy 

1 *22 

1*38 

0*84 

0*68 

Disease Protein ZUC 

~Pro-Gly-Giy-Ser-Ser-Glu-Pro^“ 

4*21 

1*48 

0*74 

0*61 

Bovine submaxillary Mucin 

-Ser-Thr-GIy-Ser-'*’^ 

5*50 

1*41 

0*86 

0*73 

a-amylase 

-Ser-G lu-Asp-Gly-^‘ 

2*38 

1*28 

0*96 

0*65 


* denote the site of attachment of sugar residue to the amino acid. 

^ numbers on the top of the amino acid sequence denote the references. 
^ the amino acids that are involved in a jS-turn are underlined. 


also been obtained in other sequences containing Asn- 
sugar linkage, i.e., Thr-Val-Asn(CHO)-Thr (pt ~ 
1-65 X 10-^ (P,) = 1-07, <P^> == M4, (Pa) = 0*88); 
and Pro-Lys-Asn(CHO>Ilc (;?, = 2*72 x (P^) 
= 1*11, (Pp) == 0*90 and (P^) == 0*85) in hormones-''', 
Ser-Arg-Asn(CHO)-Leu = 3 • 68 x 1; (P^) 

= 1*13, (P^)=0*87, (Pa) =0*91) and Arg-Arg- 
Asn(CHO)-Met = 1 • 69 X 10“^; (Pj = 1 * 04, 
= 1'03, (P^j) =0*88) in Ribonucleases®'^^”^^, Asn 
(CHO)-Gln-Thr-Gly - 2*32 x 10"^; (P^) - 1*29, 

(Pg) = 0*97, (Pjj) = 0*81) in human Lacto-transferrin^, 
Ser-Asn(CHO)-Tyr-Ser (p^ =2*31 x lO'S (Pf) = 

= 0*85, (Pa) == 0*73) in Taka Amylase A^, 
ASn(CHO)-LYS-Ser-Asp (pt = 1-90 x lO-^); (pj = 
(PjS)=0*73, (Pa}=0*89) in human 

serotransferrin^®, Pro-Ser-Asn (CHO)-Ser 0^ = 5*79 

Curr Sci—2a 


10-^; (P^) ^ 1-46, (P^) ^ 0*68, (Pa) -0*73) in 
Guinea pig B Ribonuclease^^, Ser-Ser“Asn(CHO)- 
Script =3*98 X 10-^; (P*) - 1*49, (P^) -0*70,(Pa) 
— 0*78); and Gln-Ser-Asn(CI*fO)-Ser (/?, =3*16x 
10-^; (P|) =1*35, (P^) =0*83, (Pa) -0*87) in por¬ 
cine Ribonuclease^^ Ser-Ser-Asn(CHO)-Pro (pt = 
3-84 X 10-^; (PJ = 1-46, (P^) - 0*68, (Pa) = 0*73) 
in horse Ribonuclease^^ Met-Asn(CHO)-Gly-Tlir 
iPt = 1*94 X 10“^ (P,) = 1-24, (P^) - 1*08, (Pa) 

= 0*82) in Bovine Visual Pigment 500^®, Gly-Glu- 
Asn(CHO)-Arg (p^ = 1*59 X 10“^ (P^) =1*19, (P^> 
= 0*90, (Po)=0*66) in Fibrinogen^^, Asn(CHO)- 
Arg-Thr-Gly = 2*89 x lG“i; (P^) =1*30, (P^) = 
0*72, (Pa) =0*89) in hen ovotransferrin^®, Ser-Asn 
(CHO)-Gly-Ser = 3-93 x 10~^; (P,) =1*51, (P^) 
= 0*71, (Pa) = 0*73); Asn(CHO)-Asp-Ser-Arg (pi 
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Table III 


{■?()> (■^^)> t^t values of glycopeptides at the site of sugar linkage to Threonine residue 


Glycoprotein 

Amino acid sequence at the site of 

X 

o 

<A) 

{p?) 

(-p«) 


sugar linkage 




Rabbit Immunoglobulin 

-Ser-Lys-Pro-Thr-Cys-Pro-Pro^^ 

1-83 

1-20 

0*94 

0-69 

Phospholipase A (honey bee)® 

-Tyr-Pro-Gly-Thr-Leu-Trp-Cys'® 

7-05 

1-27 

0-83 

0-49 

'Cow Xa Casein® 

-Pro-Thr-Thr-fhr-Pro-Thr-Thr-3« 

1-83 

M 9 

1-06 

0*76 


2-84 

M 9 

1*06 

0*76 


-Pro~Ser-Ser-Ser-Pro 

3*49 

1*44 

0*70 

0*74 

•Sheep Xa Casein® 

-His-Ser-Thr-Pro-fhr-Thr-Glu- 

2*84 

M 9 

1*06 

0*76 

-Ala-VaF’ 





Alanine Apolipoprotein (apoC-III) 

-Val-Arg~Pro-Thr-Ser-Ala-VaP® 

2-10 

1-23 

0*86 

0*75 

Encephalitogenic A1 protein 

-Thr-Pro-Arg-Thr-Pro-Pro-Pro^^ 

2-54 

M 4 

0*98 

0-76 

* denote the site of attachment 

of sugar residue to the amino acid. 





® denote the site of sugar linkage is not certain. 





^ numbers on the top of the amino acid sequence denote the references. 




^ the amino acids that are involved in a jS-turn are underlined. 






Table IV 





i^a) Pt of glycopeptides at the site of sugar linkage to aspartic acid 


Glycoprotein 

Amino acid sequence at the site of 

o 

X 

(jpt) 

(T’g) 

(i’a) 


sugar linkage 




Fc region of Rabbit heavy chain® ^ 

-Gln-Gln-Phe-/Jp-Ser-Thr-lle« " 

1-92 

M4 

1*05 

0*90 

IgG heavy chain (man baboon, 

-Glx-Glx-Phe-Asp-Ser-Thr-Tyr*i 

2*98 

1-26 

1*00 

0*80 

monkey, cow, pig, dog and cat) 







- Gly-Glx-Phe-A*sp-Ser-Thr-Ile 

1*92 

1-14 

1*08 

0*90 

Thrombin B chain (bovine) 

-Phe-Lys-AsVPro-Thr-VaP 

2-01 

1*08 

1-07 

0*88 

Protein CRA yj 

-Asp-Ile-Phe-^p-Asp-Arg-Thr^^ 

1-91 

1*20 

0*89 

0-93 


* denote site of attachment of sugar residue to the amino acid. 

* numbers on the top of the amino acid sequence denote the references. 
" the amino acids that are involved in a p-tmn are underlined. 


= 2- 57 X i0-‘; (P,> = 1-34, (P^) = 0- 77, (P^ = 0-82), 
and As-n(CHO)-Asp-Ser-Cys (p, = 2-35 x 10-«; {Pj) 
= T34, (P^) = 0- 82, {Pa) = 0- 87) in Fetuin glycopep- 
tides^i, 'Gly-Pro-Asn(CHO)-Gln (p, = 8-49 x 10-<; 
{P,> = 1-34, (Pjs) = 0-83, (Pa) = 0-76) in human 
parotid Glycoprotein^^; Ser-Pro-Asn(CHO)-Ala (P( 
= 5-58 XlO-o; (Pj) = i. 28, (Pg)=0-74, (Pa) = 
>0 • 89); Asn(CHO)-Thr-Thr-Tyr (p, = 2- 44 x 10’^; 


(Pj) =1-22, (Pg) = 1-09, (Pa) = 0-75), Asn(CHO)- 
Arg-Ser-Ser (pj = 3-83 x 10"^; (P,) =1-36, (Pg) = 
0-78, (Pa) =0-78), Asn(CHO)-Ser-Thr-Gln (p, = 
2-20 X 10-4; (P,) = 1-27, (Pg) =0-95, (?„> = 0-88), 
Asn(CHO)-Thr-Thr-Ser (p, = 2-55 x 10-4; (p^) = 

1-32, (Pg)=o-94 (Pa)=0-79) and Tyr-Asn(CHO)- 
Asn-Ser (p, = 3-45 x 10-*; (P,) = 1-43, (Pg) = 0-83, 
(Pa) =0-72) in Horseradish Peroxidase^^, Asp-Arg- 
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Ser Asn(CHO) {Pt = 2-98 X lO-^; (P,> 1-34, (P/ 3 ) 

= 0*77 (Pji) = 0*82) in Posterior Pituitary (Pig) Glyco- 
pepti(les“^ Thr-Pro-Asn(CHO)"Lys =7*10 x 10"-^; 
(P,> = 1-24, (P^) - (Pa) - 0*80); Asn(CHO)-Ser- 
Ser-Tyr {Pt - 3-96 x 10-^; (P^) =1*39, (P^> = 0*85, 
(P^) =0*73) in a I acid glycoprotein^^; Gly-Ser-Asn 
(CHO)-Met {pt =3*34 x 10"^; (Pj = 1*32, (P^) - 
0*96 (Pa) =0*81) in Egg White Avidin^’; Asn(CHO)- 
Lys-Thr-Ser (p< - 1*99 x 10-^; (P^) = 1*27, (P^) = 
O'S3, (Pa) —0*85) in y chain of human fibrinogem® 
and Asn(CHO)-Thr-GJy-Val = 1*94 x 10“^; (P,) 
= l*n, (P^) = 1-08, (Pj = 0*81) in Mucor Micher 
Protease^^. When this manuscript was completed 
Aubert et olP (1976) from similar analysis of 21 glyco¬ 
proteins pointed out that 19 out of 28 asparagine-sugar 
linkages and all the 9 Ser/Thr-sugar linkages assume 
P-turns. On the other hand the present study based 
on similar analysis of about 55 glycoproteins predicts 
that 59 out of 61 asparagine-sugar linkages and all 
the 21 Ser/Thr-sugar linkages are involved in j3-turns, 
thus showing some discrepancy about the conformation 
of the protein segment around the Asn-sugar linkages. 
This may be due to the fact that the Aubert 
et al:^^ (1976) have used original values of Chou 
and Fasman^’^ for predicting the /3-turr.s, whereas 
in the present study the revised values of 
Chou and Fasmard jiave been made use of. The 
2 exceptions in the case of Asn-sugar linkages may be 
in the disordered cr p-sheet regions. The attachment 
of carbohydrate to protein is known to be post-ribc- 
somal‘^‘^ and the sugar linkage is on the surface of the 
glycoproteins'^^”^^. It may be considered that the bend 
may facilitate the exposure of the side chain of the 
amino acid for the enzyme to mediate glycosilation. 

The amino acid residues occurring in the region 
around the sugar linkage may be broadly classified into 
^-turn promoters whose P^ > 1*0 and non-j?-turn 
promoters whose P^< 1*0. In the sequence Asn-X- 
Ser/Thr, if X is a ^-turn promoter such as Gly, Asn, 
Ser, Pro, and Asp, the triplet has enough potential 
to form a ^-turn, for three of the four residues required 
to form a ^-turn, are j^-turn promoters. On the other 
hand, if X is a non-^-turn promoter residue, the follow¬ 
ing residue after the triplet sequence Asn-X-Ser/Thr 
or the two or one of the two preceding residues of this 
triplet should be j3-turn promoters, to satisfy the condi¬ 
tion that at least three out of four residues should be 
i3-turn promoters'* in order to form a bend. It seems 
that if Xis not a i3-turn promoter (Ala, Leu, Val, Gin, 
etc.) the nature of the preceding or following residues 
to the sequence Asn-X-Ser (Thr) also appear to be 
important to facilitate the attachment of sugar to the 
protein chain. It is interesting to note that in sequences 
Asn-X-Ser(Thr) where X is not a j3-turn promoter 
(Ala, Leu, Lys, etc.) depending upon the nature of the 
tojd OMceding residues, the hydroxy amino acid Ser or 


Thr in the above sequence may or may not be involved 
in the formation of a jS-turn. It is also interesting to 
note that in proteins which contain Ser(CHO)-X-Y 
and Thr(CHO)-X~Y sequences (Tables H and HI) 
the amino acid residue preceding the above sequences 
in the protein is generally either pro or gly (the j3- 
turn promoters). Table IV shows (though the examples 
are few) that in Asp linked carbohydrates, the /3-turn 
always begins with Asp and all the amino acids in the 
triplet sequence Asp(CHO)-X-Thr/Ser are involved 
in the /3-turn. 

Ser/Thr(CHO)-X-Y-Pro was suggested earlier as 
‘code sequence’**® similar to Asn(CHO)-X-Ser/Thr 
for glycopeptides containing the N-glucosamine link¬ 
age. Tables II and HI indicate that in the above sequence 
Ser/Thr(CHO)X-Y-Z, Z need not necessarily be a pro 
in disagreement with the earlier suggestions. 
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Cu(II), Ni(ll) AND Co(II) COMPLEXES OF DISALICYLALDIMINE OXAMIDE AND N, N'-Di 
(O-HYDROXYACETOPHENONE IiMlNE) OXAMKDE, THE SCHIFF BASES DERIVED FROM 
OXALDIHYDRAZIDE AND SALICYLALDEHYDE AND O-HYDROXYACETOPHENONE 

K, K. NARANG and R, A. LAL 

Chemistry Dep:irtment, Baiiaras Hindu University, Varanasi 22 1 0D5, India 

Abstract 

Cu(n), Ni(Il) and Co(Ii) complexes of the title ligands have been synthesized and charac¬ 
terized by analytical, spectroscopic and magnetic moment data. The complexes are coloured and 
insoluble in common organic solvents and decompose above 250' C. Cli(II) complexes are planar 
or pseudo-octahedral while Ni([l) and Co(ll) complexes have octahedral stereochemistry. Some 
of them show subnormal magnetic moments. The ligands coordinate to Cu(n) in enol foim and 
Ni(I[) and Co(ll) in the keto form. 

Introduction Results and Discussion 

llECENTLY, a number of publications have Cu(U) reacts with H^L both in alcoholic and 
appeared on the transition metal complexes of aqueous media while Ni(llj and Co(U) fail to 
Schiii' base., derived from monoacylhydrazines^'''. mact with it. however, reacts with Cu(li), 

These bases act either as a bidentate or tridentate Ni(ll) and CoClI) chloride in alcoholic medium 
ligands and some of their compounds show sub- 'Cu(Il) complex could be isolated from 

normal magnetic moments. The dih^drazides having aqueous medium. 

two-CONH NH., groups have been reported to co- complexes have 1 ; 1 stoichiometry. The 

ordinate throiign Since no previous work complexes prepared in alcoholic medium have one 

on the Schiff bases derived from the organic acid chloride ion present while the complexes prepared 
dihydrazides has been reported, the present paper, aqueous medium are free from the anion. All 
therefore, describes Cu(II), Ni(Il) and Co(ll) complexes are coloured and insoluble in com- 

ccmplexes of the title ligands. oiori organic solvents and decompose or melt with 

Materials and Methods decomposition above 250“ C. Loss of weight at 

, , , ^ corresponds to number of water molecules in 

Preparauon of the /tc«/n/.v.-Oxald,hydraz,de., the lattice structure or weakly coordinated water 
m p. 234“ (Lit. 232°), was prepared by the reaction n,o,ecuies. The solubility and hich decomposition 
cf diethylo.xalate diluted with ethanol and hydrazine ,en^p^rature indicate the polymeric' nature of corn- 
hydrate in 1 : 2 molar ratio. The product was jjj 

filtered and washed with alcohol. The ligands 
H^L and H.,J were prepared by mixing dilute Electronic Spectra 

ethanolic sckition of oxaldihydrazide and salicyl- The chromophores )C=0, )Ciz:N— in con- 
aldehyde and O-hydroxyacetophenone in 1 : 2 molar jugation with benzene nucleus, .shift the primary 
ratio. The products were filtered, washed with hot and secondary bands of benzene at 204 and 256 nm 
water to free from oxaldihydrazide and finally with respectively to longer wavelength-^. In .H.»L, the 
ethanol and dried at 110®. 204 nm band appears at 200 nm and the other band 

HoL, m.p. >250'" Found (Calcd. %) C 58*30 at 256 nm shifts to 295 nm. A band characteristic.^ 
(58*99); H = 4'20(4*29): N 16083(16*50). of the salicylaldehydato groupi<^ appears at 365 nm. 
HsJ, m.p. >250"' Found (Calcd.%) 0 = 60*27 In the two bands appear at 225 and 3K)nm 

(61*02); H = 5-0i5* 10): N := 15*50(15*82) respectively. 

Preparation of the complexes. —Since both the In metal complexes, the absorption ba,nds are 
ligands are insoluble in water and very slightly so much red shifted that the characteristic bands 
soluble in ethanol, the complexes were prepared by of salicylaldehyde group appears as high as 
taking metal : ligand (8:1) mixture in water or 400 nm. Such a large red shift may be due to 
ethanol and stirring at room temperature (30®) or metal-ligand bonds. The Cu(II) complexes (no.s. 
above (70°) for 24-36 hr. The products were a, b, c and /), in addition to the ligand bands, 
filtered, .washed with water or alcohol and dried at show bands around 705, 685, 625 and 570 nm 
room temperature over anhydrous calcium chloride, respectively. The octahedral complexes of Cu(n) 
Analytical procedures and instruments used were show bands around 800 nm^"*^ in some olive green 
same as reported earlier*"*. The data are summarized square planar CuflT) chelates^-. The appearance 
in Tables I and II. of a high energy band around 400 nm or 450 nm 
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Table 1 


Analytical, electronic and magnetic moment data of disalicylaldimine oxamide and vV, A'- di 

{O-hydroxyacetophenone imine) oxamide {H-iJ) complexes of Ci({IJ), Ni(IJ) cind Co{ II) 


SJ. 

No. 

Complex and 

Colour 

Melting 

point/ - 

decompo- Metal 
sition 
point 

Analysis (%) 

[ Nitrogen Ligand 

-Magnetic 

Anion moment/ 

/Jeff B.M. 

Electrcnic 
bands/ 
''Viux nm 

[a) 

Cu (HL) C1.2HoO 

>250 

14-2 

12-7 

70*2 

8-0 

1 

.9 

255, 

345 , 463, 

Darkgreen 

ni 

(13-8) 

(12-2) 

(70-8) 

(7-7) 



705 


ib) 

CuL.2H,0 

Darkgreen 

>250 

m 

14-7 

(15-0) 

13-2 

(13-2) 

77-0 

(76-5) 


1 

'8 

220, 

450, 

255, 340, 
475, 685 

(e) 

Cu (HJ) CldHaO 

>250 

13*0 

11- 

75-8 

7*7 

2- 

•0 

245, 

305, 400, 

Darkgreen 

m 

(13-5) 

(11-9) 

(75*1) 

(7-6) 



625 


(d) 

Ni (HJ) C1.2HoO 

>250 

13-5 

12-0 

73-8 

6'9 

3* 

0 


290, 610, 

Green 

m, d 

(13-1) 

(H-6) 

(73-0) 

(7-3) 



1000 

(e) 

CO (HJj C1.2HnO 

>250 

12-8 

11*3 

73-2 

7-2 

5- 

1 

230, 

310, 525, 

Purple 

m, d 

(13-1) 

(11-6) 

(73-0) 

(7-3) 



660, 

687 

(f) 

CuJ.2H.O 

>250 

13-8 

12*0 

77-0 


1* 

73 

245, 

325, 390, 

Darkgreen 

m 

, (14-1) 

(12*4) 

(77-9) 




570 



m = melts. 



m, d = mi 

sirs witn decomposition. 








Table 

II 







Some important infran 

ed frequencies of H^L 

and HoJ and their metal complexes {Frequencies in 

cnr^) 

SI. 

Complexes 

V 

'(OH) v(C=0) v( 

:C=N) v(NCO) Amide III 

v(C-O) 

V (M -N) 

No, 


-r 1 

' (NH) 








(tt) 

H.L 


3285 

1665 

1600 


1372 


1255 

1033 



3210 








(a) 

Cu (HL) Cl.dHjO 


3670 


1598 

1546 

1380 


1275 

1050 




3373 






1250 


(h) 

CuL.2H:0 


3416 

.. 

1608 

1542 

1375 


1250 

1037 







1533 











1525 



- 



HJ 


3300 

1684 

1604 


1372 


1242 

1020 





1646 





1233 


(c) 

Cu (HJ) C1.2HiO 


3526 


1595 

1540 

1370 


1260 

1020 




3450 


1580 

1512 



1235 





3350 







(d) 

Ni (HL) CI. 2 H 2 O 


3516 











3416 

1675 

1600 


1375 


1258 

1020 




3296 

1644 




1242 





3150 






1220 


(e) 

CO (HJ) CI. 2 H 2 O 


3440 

1650 

1605 


1375 


1245 

1030 




3275 





1235 

if) 

CUJ. 2 H 2 O 


3605 


1590 

1540 

1360 


1275 

1010 




3365 

3300 



1520 



1242 



iQ some Cudlj complexes has been a subject- Cu(U) complexes. Keeping the above facts and 
matter of considerable discussion and it has been the observed magnetic moments in view, it is 
related to the presence of binuclear structures of plausible to assign a molecularly associated or oxo- 
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bridged structures for the Cu(n) complexes 
(nos. b, c and /) while in the complex (no. a) 
the band observed at 705 nm indicates it to have 
a pseudo-octahedral structure. The octahedral 
Ni(II) complexesi'^ show three bands due To 
(F), -‘Ao^ iTjj, (F) and 

(P) transitions. In the Ni(II) com¬ 
plex (no. d), the first two bands are observed at 
1000, 610 nm respectively confirming its octahedral 

structure. In octahedral Co(II) complexes several 
transitions are expected but all of them are seldom 
observed^^. The colour and absorption bands of 
Co(II) complex (no. e) indicate an octahedral 
stereochemistry. 

Mugnetic Moment 

Cu(II) complexes (nos. a and d) synthesized in 
alcoholic medium are normal paramagnetic 
corresponding to one unpaired electron. The Cu(II) 
complexes (nos. h and /) prepared in aqueous 
medium have magnetic moment value slightly less 
than the value for one unpaired electron. The 
low magnetic moments may be due to some M-M 
interactions via oxo-bridges. The magnetic moment 
values of Ni(n) and Co(ll) complexes correspond 
to two and three electrons respectively in octahedral 
environment. 

Infrared Spectra 

Coordination of monoacylhydrazones to metal 
ions through )C=:0 and )C=:N lowers v(C=0) 
and y(C=N)T.‘i. When these ligands undergo 
enolization, the )C=:0 and )NH groups are 
destroyed giving rise to ~C(OH) : N— group in 
which x'(OH), *^(0—0), and v(C=:N—) should 
appear. Reaction with metal ions in enol form 
results in -N=C-Oi4 and )C=N-N=C(i’''^ 
group vibrations. 

In H.,L and H.J, the bands in region 3000- 
3300 cm“i [^^(OH)“h- *'(NH)} and 1700-1650 cm 't 
[»'(C=: 0)} indicate that the ligands exist 
primarily in the keto form. These spectra indicate 
the presence of strong intramolecular H-bonding in 
the molecule. In Cu(II) complexes broad band 
appears in the region 3300-3600 cm'^ indicating 
the presence of free —OH group of either phenolic 
—OH or lattice water molecules. The /^(C=:0) 
stretching: frequency originally present in the ligands 
has disappeared in these complexes ruling out the 
possibility of coordination through ' C=0 
group. A very sharp and intense band at 1600 cm“T 
is observed indicating the presence of coordinated 
azine group )C=N—N=C( while the NC 0 
group vibrations observed at about 1540 cm“t 
Confirm the etiolization process. The bands at 
1255 cm-i in H.X and 1242 and 1233 crn’i in HoJ, 


assigned to 1 ^( 0 —O), shift to higher frequencies 
on chelation. It appears the ligand chelates with 
Cu(II) in enol form,. 

The i.r. spectra of Ni(ll) and Co(ll) complsxes 
(nos. d and e) show a broad band in the region 
3500—3300 cm'T and a sharp and strong peak around 
3300 cm“i which may be assigned to free- 

^'(OH) of ligand or lattice water and *'(NH) 
respectively. The v(C=:0) stretching frequency 

originally present at 1684, 1546 cm“^ shifts to lower 
frequency by 10-30 cm"i indicating coordination of 
the )C=0 group. Amide II band in 
appears at 1560 cm"^ but splits up in complexes 

and shows positive as well as negative shift. The 

decrease in frequency of amide II may be related 
to coordination of )C=0 group. Am'de (III) 

band at 1372 cm"t and viC—O) at 1242 and 

1233 cm"’ in HoJ shift to ^higher frequencies in 
metal complexes. 
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4NALYSIS OF THE GRAVITY EFFECT DUE TO HORIZONTAL CIRCULAR CYLINDER 

WITH VARIABLE DENSITY 

N. L. MOHAN, S. V. SESHAGIRI RAO and V, L. S. BHIMASANKARAM 
Centre of Exploration Geophysics, Osmania University, Hyderabad 500 007, India 

Abstract 

FDuner transform of the gravity anomaly of a horizontal circular cylinder with density contrast 
varying linearly with depth has been derived. The Fourier spectrum has. been analysed to obtain the 
parameters, v/z., depth to the centre of the cylinder, radius of the cylinder and the rate of change of 
density contrast. Tne validity of the method has been tested on a synthetic model. 


Introduction 


I N gravity interpretation, the geometrical shapes 
of the anomaly producing bodies are assumed 
and the density contrast is usually considered to. 
be uniform. But very frequently we come across 
situations wherein the density contrast increases 
with depth as it is evident from the seismic 
studies^.-. This variation in density contrast is 
attributed to the compaction of the sedimentary 
strata that lie over the basement rocks. 


Some authors have made an attempt to inter¬ 
pret the gravity anomaly due to bodies with 
non-umform density. For instance Radhakrishna 
MurthyS derived the gravity effect due to a 
horizontal circular cylinder with the density con¬ 
trast varying linearly with depth. However, his 
method of analysis is cumbersome and does not 
yield all the parameters. 

In this paper, an elegant interpretation technique 
is presented to analyse the gravity anomaly due to 
a horizontal circular (^linder with density contrast 
linearly increasing with depths by assuming the 
density contrast at the apex of the body. 


Fourier Transform of the Gravity Anomaly 
Consider the horizontal circular cylinder whose 
geomfetricai configuration is given in Fig. 1. We 
assume the density contrast at the apex of the 
cylinder as or. Let the rate of change of density 
contrast varying linearly with depth be a. The 
gravity anomaly of the cylinder in the present case 
is given by3 


g(x) = A 


-B 




where 


(1) 


A = 2/IyR2 (a + dR) 
and 


( 2 ) 


® = — (3) 

and y being the universal gravitational constant. 


The Fourier transform of the function g(x) can 
be written as 


FT {co) = J dx (4) 

—oo 

where w is the frequency. 

Since the gravity function for a horizontal 
circular' cylinder is an even function only the 
cosine transform need be considered. Substituting 
for g(x) from equation (1) and evaluating the 
integral we get 


FT(a)) = Tle-^^ (A — Bco). (5) 

From equation (5) it is evident that the com¬ 
ponents of Fourier spectrum mainly depend on 
exp(— ujz) and the parameters can be evaluated 
only at lower frequency ranges^. 

The intercept by w — 0 in the distribution of 
FT(w) versus oj will yield 
FT(0) =77A. 

Thus 



(6) 


If FT(w) vanishes for then we may write 

i7e“"-(A -Boij) = 0. 

And hence we get 


Since A and B are already known from equations 
(6) and (7), by calculating FT(w) at a non-zero 
frequency ^ay ca ~ w then we can determine the 
depth to the centre of the cylinder 

2=-^[logfl(A-Bai)-logFT(cS)]. (Sj 

By eliminating V from equations (2) and (3), 
we get the cubic equation in R as 


R® - 


A 

2ctTly 


R + 


4B ^ 

laTIy 


(9) 


we apply the well known Cardan’s method for 



VoJ. 46, No. /2 I Gravity Effect Due to Horizontal Circular Cylinder 
June 20, 1977 J 


405 


solving R from equatiioxi (9). Then a is calculated 
from 


a — 


2B 


( 10 ) 


Theoretical Example 


In usual field practice, we record the gravity 
effect at discrete points and not as a continuous 
function. Though it is po'ssible to get a con¬ 
tinuous estimate of the function in synthetic niiodel, 
by viewing from practical applicability we^ 
digitize the anomaly. The gravity anomaly given 
by equation (1) is computed with the values o- — 
0*2 gm/c.c. ; a =0*8 gm/c.c/km ; R 1 km, and 
Z ==: 2 km at an interval of 0-5 km and shown 
in Fig. 1. We digitize the anomaly and construct 
a synthetic model. 


radians/km) are considered. The graph of DFT 
versus is shown in Fig (2). The 



Fig. 2. The graph of DFT versus 

of the gravity anomaly. 



Fig. 1. Gravity anomaly of the horizontal 
circular cylinder with density contrast varying, 
linearly with depth. 


The digitized Fourier transform^* of this data, 
with discrete frequencies, is given by 

N 

DFT (ucoq) = E G(LAx)e-in(a(,iAx (11) 

z=i 

where = 2 R/N-A^ is the fundamental 
frequency, N is the number of points and is 
the sample interval. The amiplitudes at frequencies 
not higher than the nyquist frequencies (2 H 


values of the parameters evaluated from Fig. 2 
and using equations (6), (7), (8), (9), and (10), 
namely a = 0-685 gm/c.c./km, R = 0-925 km 
and Z = 2-12 km indicate that they are sufficiently 
close to the assumed values. 
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BINDING IN SINGLET- AND TRIPLET-STATE EXCIMERS 
II. Role of Subjacent Orbital Interactions* 


B. S. SUDHINDRA and A. K. CHANDRA 

uepartment of Inorganic and Physical Chemistry, Indian Institute of Science, Bangalore 560012 


Abstract 

Theoretical studies on excimers have invariably been restricted to treating excimeis as a four- 
electron problem and are unsatisfactory both with respect to accounting spectral characteristics, 
and geometry of snglet/triplet excimer. In a previous paper {Mol. Phys. 30, 319 (1975)], we have 
studied the possible geometries of singlet/iriolet excimer, based on the 4-eleb*ron problem and con¬ 
cluded that the perfect sandwich structure is the most stable conformation for an excimer. In the 
present work, an excimer is treated as an 4/i-electron problem {n = 2,3) and the results for naphtha¬ 
lene and anthracene systems indicate that singlet and triplet excimers can have different geometries. The 
role of subjacent orbitaL is also discussed. 


1. Introduction 

AN excimer is a dimer, which is associated in 
an excited electronic state, and dissociative 
{i.e., would dissociate in absence of external 
restraints) in its electronic ground stated. Coili- 
sional interaction between a singlet/triplet excited 
atom/molecule and an unexcited atom/ 

molecule (t'SM). 

4-1 ^D* 

may yield a singlet/triplet excimer. While much 
experimental data are availablet"^, a satisfac¬ 
tory theory to account for the spectral 
characteristics, differences in stability and geometry 
of singlet/triplet excimer is lacking. Theoretical 
studies have invariably been restricted to treating 
an excimer as a 4-electron problem^'S. In this 
work, we report the preliminary results of our 
efforts to extend 4-electron model to a 4n-electron 
model {n = 2, 3), which takes into account not 
only the highest -occupied (HOMO) and lowest 
unoccupied molecular orbitals (LUMO) of each 
monomer, but also the next highest (occupied) and 
lower (unoccupied) molecular orbitals—^the sub¬ 
jacent orbitals of each monomer. The importance 
of inclusion of subjacent orbitals has .been shown 
by Berson and Salem^, in their work on forbidden 
reactions, in Woodward-Hoffman’s sense. 

2. Method 

We use the super-molecular-orbital theory^, and 
the method is similar to our earlier work^o 
(appendix, for some details on evaluation of 
integrals). 

3. Results and Discussion 
In Fig. 1 is shown the dimer orbitals (in super- 
molecular-orbital approach) for naphthalene and 


* Presented in part, at the Seminar on * Molecular 
Interactions’, Department of Chemistry, Sri Venkateswara 
University, Tirupati 517502 (A.P.)* February 19-21 
(1977). 


anthracene excimer, in the 4n-electron model, where 
dimer orbital 2k and 2k — I belong to parentage 
(of monomer). As regards geometry, we consider 
two cases : 


(i) a perfect sandwich structure (D^;, sym¬ 
metry). 

(ii) a 'tilted’ structure in which long axes of the 
molecules are parallel and short axes make 
an angie ‘al. 



f .-12 

SJo.4=<< 

V— ^0 

N- 9 

vacant 


LUMO —<( 


HOMO —/ 

^-3 


LUMO —<( 


HOMO 




6 


\_5 

occupied 


/- 2 

^- 1 

monomer dimer 
naphthalene 


\: 


monomer dimer 
anthracene 


Fig. 1. Numbering (and parentage from monomer) 
of MO’s in excimer of naphthalene and anthra¬ 
cene (schematic). 

Note'. 2^th and (2/:~l)th dimer orbitals belongs 
to parentage (of monomer). 


Primary motivation in considering these two types 
only is that, our previous experienceio suggests 
that rotated sandwich structure is less stable when 
compared to sandwich structure. Moreover, 
Ferguson et alA^ have clearly ruled out the possi- 
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bility of a rotated structure. Further, we wish to 
study theoretically, the possibility of 'singlet and 
triplet excimers having different structures. It is 
increasingly felti 2 .i;i that singlet and triplet excimer 
may have different stcric configurations. 

3.1. Role of Subjacent Orbitals 
In Table T are given the coefficients for the 
various configairations {after configuration interaction. 
(Cl)] for the lowest excited state, in naphthalene 
excimer. It is clear that for the singlet state, the 
subjacent o'bitals interaction is important, while for 
the triplet states, the HOMO/LUMO interaction i.s 
important. In Table 11 is shown the non-zero (and 
> O-I) coefficient of the various configurations 
(after Cl) for the lowest excited state of anthracene 
excimer. It is obvious from a close analysis of 
the data that in the case of singlet state, HOMO/ 
LUMO interaction, is predominant, while for the 
triplet states, there is some contribution from sub¬ 
jacent orbitals [i.e., transition from HOMO (and 
subjacent occupied MO) to vacant subjacent 
orbital]. We feel that in higher polyacenes excimers, 
say, pyrene, perylene, etc.; the 4-electron model may 
be sufficient for describing singlet excimers, while* 


transitions from/to subjacent orbitals are important 
for describing triplet excimers. 

3.2. Stability of Suiglet I-Triplet Excimer 

Of the several low lying excimer states, we shall 
be concerned with only the lowest state, <r-sta,te, 
the emitting state of excimer. To examine the 
stability of cr-state (singlet/triplet) of an excimer 
with respect to dissociation into a. monomer ground 
and a monomer singlet/triplet states, we need to 
examine the differences between the energy. 
Ejl^ 3 o. of the singlet/triplet cr-state of an excimer 
and the sum of E the energy of the singlet/ 
triplet p-state and Ej^j-the energy of ground state 
of the monomer. The interaction energy is given by 

Ei. 3^ -Ei.a, - = i>-*AE -hy (1) 

where 

= E(i/V) - E0»^p) (2) 

and E(iM‘*£r) and E/f^y?) are the energies of 
singlet/triplet excimer o-, and the monomer p band.s 
respectively. Both ^ ‘^aE and y are functions of 
the structural parameters in the dimer structure. 
In Table III is shown the binding energy of an 
excimer both in tilted and sandwich conformation 


Table I 

Coefficients of the various configurations, in the lowest excited state of naphthalene excimer. Pivotal distance D — 3 •§ A 


Tilt angle a 

{in, n) 4, 5* 

4,7 

3,6 

3,8 

2,5 

2,7 

1,6 


0° 

Singlet 

Triplet 

0-0 

0*6061 

-0*2940 

0*0 

0*0 

0*7836 

-0*3803 

0*0 

0*4764 

0*0 

0*00 

0*0884 

0*7362 

0*0 

0*0 

0*1041 

40° 

Singlet 

Triplet 

0*0 

0*6671 

-0*3702 

0*0 

0*0 

0*7321 

-0*4035 

0*0 

0*5643 

0*0 

0*0 

0*0961 

0*6178 

0*0 

0*0 

0*0989 

70° 

Singlet 

Triplet 

0*0 

0*6786 

-0*3983 

0*0 

0*0 

0*7214 

-0*4197 

0*0 

0*5643 

0*0 

0*0 

0*0972 

0*5888 

0*0 

0*0 

0*0981 


* (m, n) indicates transition from /nUa occupied dimer orbital to nth vacant orbital. Similar is the 
behaviour for all D’s and tilt angles. 


Table II 

Coefficients of the various configurations, in the lowest excited state of anthracene excimer, for privotal distance 

D-=3‘2A 


Tilt angle (°) 

(m, n) 6, 7® 

5,8 

4.9 

3,10» 

0 Singlet 

0*269 

0*955 

0*0 

0*00 

Triplet 

0*506 

0*816 

0*158 

0*215 

45 Singlet 

0*522 

0*837 

0*0 

0*0 

Triplet 

0*619 

0*732 

0*183 

0*202 

9l Singlet 

0*620 

0*764 

0*0, 

0*0 

Triplet 

0*651 

0*703 

0*189 

0*198 


" (m, n) indicates the transition from mth occupied dimer orbital to nth vacant orbital. 

^ ® Only those configurations for which the coefficients are at least 0-1 are included in this table. Similar 

oehaviour is noticed for other distances and tilt angles 


Curr Sci—4a 
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Binding in Singlet- and Triplet-State Excimers — 11 


Table 111 


Binding energies in naphthalene excimer (in eV) 


1 

Tilted conformation 

Pivotal distar ce D (A) 


Pivotal 

distance 

D(A) 

Sandwich conformation 
(zero tilt angle) 

3-2 

Si 'glet 

Triplet 

3*f 

Sir.glet 

Triplet 

Singlet 

Triplet 

0 

-0 401 

-0-571 

-0*707 

- 1*054 

3*3 

-0*5483 

- 0*851 

10 

- J 622 

-0-?64 

-0*745 

- 1*123 

5 *4 

-0*6451 

-0*973 

20 

-0*654 

-1-038 

-0*724 

-1*121 

3*5 

-0*7067 

- J *054 

30 

-0*649 

-1-057 

-0*699 

-1*109 

4*6 

- 0*7432 

--1*104 

40 

-0*639 

- 1-064 

-0*677 

-1*098 

3*7 

-0*7626 

-1*134 

50 

-0*625 

- 1-060 

-0*658 

-1*088 

3*8 

-0*7702 

-M49 

60 

-0*605 

-1-048 

-0*630 

-1*076 

3*9 

-0*7703 

-1*155 

70 

-0*573 

- 1-022 

-0*618 

-1*061 

4*0 

-0*7655 

- 1*154 

SO 

-0*521 

-0-975 



4*1 

-0*7580 

-i*]50 

90 

-0*44*^ 

■ 0 903 










Table IV 






Binding energies 

in anthracene excimer (in e V) 




Pivotal 

distance D (A) 
Tilt angle 


Tilted conformation 


Pivotal 

distance 

D(A) 

Sandwich cc 

nfoimation 

3« 

“2 

3 

■ 5 

Singlet 

Triplet 

Singlet 

Triplet 

Singlet 

Triplet 

0' 

-0-0930 

-0*3459 

-0-4897 

-0*9087 

3*2 

-0*0930 

-0-346 

10' 

-0-4490 

-0*7780 

-0-6085 

-1*0285 

3*4 

-0*418 

-0*792 

20'^ 

-0-4407 

-0*8817 

-0-5614 

-1*0114 

3*5 

-0*490 

-0*909 

30- 

-0-4321 

-0*9051 

- 0-4930 

-0*9770 

3 6 

-0*526 

-0*981 

40^ 

-0-4150 

-0*9090 

-0-4395 

-0*9505 

3*7 

-0-539 

- 1-022 

50'' 

-0-3928 

-0*9018 

-0-3918 

-0*9228 

3*8 

-0*538 

— 1 043 

60- 

-0-3558 

-0-8817 

-0-3635 

-0*9125 

3*9 

-0*527 

- 1 *047 

70' 

-0-3043 

-0*8363 

-0-3374 

-0*9074 

4-0 

-0 512 

-1*045 

80^ 

-0-2224 

- 0*7624 

-0-2645 

-0*8575 




90'’ 

-0-1055 

” 0*6525 

-4-0-039C 

-0*8110 





for different values of pivotal distances for 
naphthalene excimer. An examination of the data 
reveal- that at lower values of ‘D* it is the ffilted' 
conformation that is stable while at larger values 
of ’D' c > 3*5 A) it is the sandwich form that is 
.•'table. Similar results have been obtained for 
anthracene excimer also (Table IV). Further, for 
any given value of D (and a) triplet excimer is 
more >iabie than the singlet excimer. This result 
contradict- the experimental data^-. The possible 
reaNons for this discrepancy is under investigation. 

A thi> context, it is interesting to note the observa- 
^|i*! of Schweitzer et that the wavefunction 


in a singlet excited state is more diffuse than the 
wavefunction for the correspond mg triplet state, 
which is rather contractedi towards the nuclei. This 
result together with the increasing feeling that one 
must use different parameters for sin^et and 
triplet states^^> may be a source for seeking an 
explanation for the observed differences in stability 
(and possibly structure) of singlet and triplet 
excimer. Another important factor, ” which has 
great influence on the calculations, is the choice of 
orbital exponent, in this and earlier works, a 
constant value of Z = 3*18 has been employed 
for all distances. 0ifferent sets of values for 




Vol. 46, No. i2 1 
June 20, 1977 J 


Changes in Soluble Proteins and Isoenzymes 


409 


different distances could be expected to yield 
interesting results. 
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Appendix 

For the evaluation configuration interaction (Cl) 
matrix elements, we follow the method of Pariseri^k 
In the case of naphthalene excimer, the Cl matrix 
is a 17 X 17 determinant, while for anthracene 
excimer, it is 37 X 37 (because we have a pair of 
degenerate subjacent orbitals in anthracene). The 
evaluation of the various inter- and intra-molecular 
integrals are as follows : 

Over monomer 
Parr and Crawford^^ 
Mataga andi 
Nishimoto^^^ 


(h) Azumi, T., Armstrong, A. T. and McGlynn, 
S. P., ibid., 1964, 41, 3839. 

(c) — and McGlynn, S. P., Ibid., 1965, 42, 
1675. 

7. — and Azumi, H., Bull. Chem. Soc. Japan\ 

1966, 39, 2317. 

8. Chandra, A. K. and Lim, E. C., J. Chem, 

Phvs., 1968, 48, 2589; ibid., 1968, 49, 
5066. 

9. Person, J. A. and Salem, L., J. Ain. Chem, 

Soc„ 1972, 94, 8917. 

10. Sudhindra, B. S. and Chandra, A. K., Mol. 

Phys., 1975, 30, 319. 

11. Ferguson, J., Morita, M. and Puza, M., Chem. 

Phy.'s. Lett., 1976, 42, 288, and references 
combined therein. 

12. (a) Takemura, T., Aikawa, M., Baba, H. and 

ShindO', Y., J. Am. Chem. Soc., 1976, 
98, 2205. 

(b) Aikawa, M., Takemura, T. and Baba, H., 
Bull. Chem. Soc. Japan, 1976, 49, 431. 

13. (a) Subudhi, P. C, Kanamar'a, N. and Lim, 

E. C., Chem. Phys. Lett., 1975, 32, 503. 
(/;) — and Lim, E. C., Ibid., 1976, 44, 479. 

intermoiecular 
Parr and Crawford^^ 

Parr’s multipole^'^^ 
expansion 


(with ZDO 
approximation) 
core 


HMO 


10-0 s., 


Integral 
Overlap 
Coulomb/ 
exchange 
(with ZDO 
approximation) 
core 


Rest of the calculation/procedure is identical with 
our earlier workt<^. 


1. Birks, J. B., Rep. Pro<i. Phys., 1975, 38, 903. 

2. Gordon, M. and Ware, W. R., The Exciplex, 

Academic Press, N.Y., 1975. 

3. Forster, Th., Angew. Chem. Int. Edn. Engl., 

1969, 8, 333. 

4. Murrell, J. N. and Tanaka, J., MoL Phys., 

1964, 4, 363. 

5. Konijengergi, E., Thesis, Free University, 

Amsterdam, Holland, 1963. 

6. {a) A 2 mmi, T. and McGlynn, S. P., J. Chem, 

Phys., 1964, 41, 3131. 


14. Pariser, R., J. Chem. Phys., 1956, 24, 250. 

15. Parr, R. G. and Crawford, B. L. Jr., Ibid., 

1948, 16, 1049. 

*16, Matacia, N. and Nishimoto, K., Z. Physik. 
Chem. (Frankfurt), 1957, 12, 335 ; Ibid., 
13, 140. 

17. Parr, R. G., J. Chem. Phys., 1960, 33, 1184. 

18. Schweitzer, D., Clopa, J. P., Behnke, J., 

Hausser, K. I., Heneel, H. and Staab, H. A., 
Chem. Phys., 1975, 11, 373, and references 
therein. 

19. (^ 7 ) Zerner, M. C., Theoref. Chem. Acta, 

(Berl.), 1976, 42, 223. 

(b) Gondo, Y. and Kanda, K., Bull. Chem. 
Soc. Japan, 1972, 45, 1612. 


CHANGES IN SOLUBLE PROTEINS AND ISOENZYMES IN DEVELOPING SORGHUM GRAINS 

R. P. JOHARI, S. L. MEHTA AND M. S. NAIK 
Division of Biochemisiry, Indian Agricultural Research Institute, New Delhi 110 012 


Abstract 

Electrophoretic patterns of soluble proteins and isoenzymes of peroxidase and esterase showed 
qualitative and quantitative differences during grain developmert. The ircrease in the intensit:! 
of protein bands with low electrophoretic mobility at mature stage suggests synthesis cf preteirs 
with higher molecular weight. 


Introduction 

OLUBLE proteins are the physiologically active 
fractions which constitute major bulk of enzymes 
involved in plant metabolism. Several workers have 


observed marked qualitative and quantitative changes 
in soluble proteins and isoenzyme patterns during 
grain development of wheat^^^^ maize^ and barley*^. 
The specificity of enzyme pattern implies a role of 
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specific enzymes and isoenzymes in development 
and differentiation'^. In the present investigation 
soluble protein and isoenzyme changes in sorghnm 
have been studied during grain development. 

Material and Method 

Sorghum (variety CSH-2) was grown at I.A.R.I. 
farm. The cobs were harvested at 10, 17, 24 and 
31 days (mature) after ear emergence. At 10 days, 
seeds were taken along with husk. 

For proteins and esterase extraction, fresh seeds 
were hand groiind at 0^® in a chilled pestle- 
mortar with 50 mM Tris-Cl buffer [(pH 7-6) con¬ 
taining 5 mM 2-mercaptoethanol]. For the extrac¬ 
tion of peroxidase 2-mercaptoethanol was omitted. 
The extracted material w^as centrifuged at 10,000 X g 
for 20 min. An aliquot of the supernatant 
(200-250 Mg protein) was layered on polyacrylamide 
gel (10%) and electrophoresis was done using 
cationic system^* for soluble proteins. Isoenzymes 
were separated by anionic system'^’s using 1% gel. 
The gels were stained for protein in 0*1% amido- 
black and destained by diffusion in 7% acetic 
acid. •; ] 1 I 

Detection of esterase isoenzymes, —Gels were 
incubated in 50 mM phosphate buffer (pH 6*0) 
containing 1 ml of 1% a-naphthyl acetate in 60% 
acetone and 25 mg fast blue RR at room tempera¬ 
ture for 10-30 min. 

Detecticn of perondase isoenzymes. —Gels were 
first incubated for 30 min in the reaction mixture 
containing 0*5% 0-dianisidine-HCl, 1 ml; 0-6 M 
NnO.-^c buffer, 3 ml ; and HoO, 26 ml. Then the 
gels were incubated in 0*1 MHoO^ until the 
visible bands developed. The gels were preserved 
in 1% HOAc. 

A control gel for each enzyme was incubated in 
the mixture without substrate. In such controls no 
bands w'^ere observed. At least two independent 
extractions were made. The of each band 
w'ith respect to front formed, by the tracking dye 
was calculated. Densitometer tracings of the gels 
were obtained on a Joyce-Loebl chromoscan. 
Results and Discussion 
Soluble proteins ' ' y • 

The soluble protein pattern from the seeds 
at different stages of grain development is shown 
in Fig. 1. The number of bands decreased with 
maturity. Band at 0*04 was present at 
h days stage, w'hile R^ 0-11 band was present 
only in mature grains. Bands with R, 0-09 and 
0*22 were present only at 10 days stage. 

Bands at R, 0-13, 0-17, 0-25, 0-46, 0*48, 0-57 
0-63, 0-69, 0-74, 0*80, 0-85, 0*91 and 0-95 were 
common to all stages of grain development With 


the development of the grain, the bands with. 
medi(u.m eiectrcphoretic mobility decreased v/hilc' 
bands writh high electrophoretic mobility showed a 
slight increase. 



Fig. 1. Soluble protein pattern at (a) 10 days, 
(b) 17 days, (c) 24 days and (d) 31 days. 

Increase in the intensity of low electrophoretic 
mobility bands was observed at mature stage. This 
may be due to the synthesis of new high molecular 
weight protein and/or anionic proteins. It is 
more likely that new proteins of high molecular 
weight are synthesized during later stages of 
maturity. Disappearance of bands with medium 
electrophoretic mobility (R^ 0-31, 0*33, 0*39 and 
0-51) during grain developm-ent suggests that 
these proteins represent metabolic proteins rather 
than storage proteins. Lodha et al.'* also observed 
a decrease in the number of bands during grain 
development in normal and opaque-2 maize. Many 
of the bands at all stages of development were 
co-mmon, thereby suggesting that they are stable 
proteins and may be involved in storage protein 
biosynthesis. 

Esterase.—The isoenzyme patterns are shown in 
Fig. 2. The number of esterase isoenzymes were 
found to be 7 at 10 days stage and 5 at 31 days 
stage. The bands at 0-00, 0-45, 0-76 and 0-8S 
Were common to all stages, while band at 0-13 anJ 
0-59 present at 10 and 17 days stage disappeared 
at later stages and instead the band at R^ 0-lS 
appeared anew during later stages of maturity. 
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Peroxidase the plants under certain circumstances. Sorghum 

Electrophoretic patterns of peroxidase from grains contain tannins which bind with proteins, 

grains are shown in Fig. 2. Five bands were The effect of peroxidase on tannin contents is not 

present at 10, 17 and 24 days stage. The intensities clear but it is likely that these enzymes can change 

PEROXIDASE 


(b) (c) (d) 



ESTERASE 



Fig. 2. Peroxidase and esterase isoenzyme pattern at (a) 10 days, (b) 17 days, (c) 24 days 
and (d) 31 days. 


of these bands varied considerably. The bands 
with 0-39 and 0*76 were lighter at 10 and 

17 day stage compared to 24 day stage. The bands 
with 0*12, 0-39 and 0-55, present at earlier 

stages, disappeared' at 31 day's, while bands at 
0-00 and 0-27 appeared anew. A total of 
only four bands were present in mature grains. 
Disappearance of existing bands and appearance of 
new bands suggest the shifts of specific isoenzymes^*’. 
The number of peroxidase bands present in sorghum 
grain are lesser than the number of bands present 
in maize^). 

The changes observed in peroxidase during grain, 
develolpment may be due to differential gene 
activity or due to different cellular environment. 
The exact physiological role of peroxidase in 
plant is not known. One of the suggested roles 
of these enzymes include oxidation of certain toxic 
phenols and amines which may be deleterious to 


the properties of phenolic comipounds by' oxidation, 
which might affect protein-tannin, complexes. 

1. Bhatia, C. R. and Nil son, J. P., Biochem. 

Genet., 1969, 3, 207. 

2. Macko, V., Honold, G. R. and Stahmann, 

M. A., Phytochemistry, 1967, 6„ 465. 

3. Kadam, S. S., Singh, joginder and Mehta, 

S. L., Ibid., 1973, 12, 1221. 

4. Upadhya, M. D. and Yee, J., Ibid., 1968, 7, 

937. 

5. Market, C. L. and Moller, F., Proc. Nail 

Acad. Sci., USA, 1959, 45, 753. 

6. Reisfeld, R. A., Lewis, U. J. and Williams, 

D. E., Nature, 1962, 195, 281. 
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121, 321. 

8. Davis, B. J., Ibid., 1964, 121, 404. 

9. Lodha, M. L., Mali, P. C., Aggarwal, A. K. 
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LETTERS TO THE EDITOR 


RKRV FRANCK-CONDON FACTORS AND 
r-CENTROIDS FOR THE BAND SYSTEMS OF 
BO AND BiCl MOLECULES 

A PRECISE knowledge of the potential energy as a 
function of the internnclear distance for molecules 
Off astrophysical importance is needed to obtain 
accurate values of Franck-Condon (FC) factors 
and r-centroids. It is established that the RKRV 
potential is more realistic than the other potentials. 
The present note, therefore, reports the FC-factors 


and r-centroids computed using RKRV potentials I 
for the and (A'-^IJ — 

transitions of BO molecule and A^77 — 

transition of BiCl molecule. 

The method of computation of these parameters 
using wavefunctions appropriate tO' RKRV potential 
energy curves has been already discussedt and the 
same procedure is followed in the present study. 
The results thus obtained are tabulated in Table 1. 


Table 1 


v', v" 

FC-facto-s* 

/•-ce itroids (A) Wavelength (A) 

v\ v" 

FC-factors’'^ 

r-ce:'.trc ids (A) 

Wave- 

le Tgtb (A) 



BO (B-2:+ - 

x-r-i) 


BiCl (AW- 


0,0 

1-941-2 

1*242 

2331-33 

0,0 

l*0'^4-2 

2-563 

4594-9 

0,1 

3-03l_l 

1-290 

2437*10 

0,1 

4*881-2 

2*588 

4660-5 

0,2 

2-987-1 

1-318 

2551*40 

0,2 

1*089-1 

2-615 

4727-5 

0,3 

1-841-1 

1*356 

2675*27 

0,3 

1-513-1 

2-641 

4796*2 

0,4 

1-493-1 

1*388 

2809-90 

0,4 

1-468-1 

2-670 

4866-5 





0,5 

1*412-1 

2*697 

4938-1 

1,1 

1-321-1 

1-253 

2364*54 





1,3 

2*732-1 

1-328 

2588*01 

1,0 

3-704-2 

2*5-'‘4 

- 4549-8 

1,4 

3-277-1 

1*368 

2713-81 

1,1 

1*021-1 

2*572 

4614*2 

1,5 

2-0;2-l 

1*399 

2850-56 

3,2 

1*001-1 

2-598 

/;679*9 





1,3 

3-138-2 

2*625 

4747-5 

2,2 

2*807-1 

1*266 

2398-53 

1,4 

1•335-2 

2*650 

4815-6 

2,5 

2-701-1 

1*378 

2753-38 

1,5 

3-218-2 

2*670 

4886-9 

2,6 

2-881-1 

1*409 

2892-23 





2,7 

2-051-1 

1*423 

3043-64 

2,0 

6*897-2 

2*526 

4506-9 





2,1 

9-667-2 

2*555 

4569*7 

3,4 

1-123-1 

1*313 

2544-25 

2,^ 

2-132-2 

2*580 

4634*3 

3,7 

2-018-1 

1*419 

2934-90 

2,3 

2*897-2 

2*604 

4700*1 

3,8 

2-133-1 

1-435 

3088-63 

2,4 

3-199-2 

2-631 

4767*4 





2,5 

3-012-2 

2-660 

4837*3 





3,0 

9-399-2 

2-513 

4465*6 



BO (A-n- 

X2yj4) 

3,1 

5-137-2 

2-537 

4527*5 





3,2 

1-4-4-2 

2-562 

4590*7 





3,3 

3-239-2 

2-588 

4655*1 

0,0 

3-619-2 

1-274 

4247*9 

3,4 

4-015-2 

2-616 

4721*7 

0,1 

1-332-1 

1-303 

4612*7 

3,5 

4-815-2 

2-646 

4789*8 

0,2 

2-255-1 

1-331 

5040*1 





0,4 

1-831-1 

1-385 

6160-2 

4,0 

1-049-1 

, 2-501 

4425*9 





4,1 

1-452-2 

2-524 

4487*5 

1,0 

1-068-1 

1-256 

4035*5 

4,2 

1-889-2 

2-548 

4548*9 

1,1 

1-881-1 

1-282 

4363-4 

4,3 

1-979-2 

2-573 

4613*0 

1,2 

9-551-2 

1-311 

4744*0 

4,4 

2*815-2 

2-599 

4677*7 

2,0 

1-641-1 

1-237 

3847*0 

5,0 

9-499-2 

2-493 

4388*0 

2,1 

1-077-1 

1-265 

4143-1 

5,1 

7-498-2 

2-511 

4447*7 

• 2,3 

8-813-2 

1-321 

4883-4 

5,2 

6*185-2 

2-535 

4508*7 

2,4 

1-013-1 

1-345 

5351*0 

5,3 

4-989-2 

2-558 

4572*4 





5,4 

2-556-2 

2-582 

4635 4 


^ TI'.q negative numerical in each FC-factcr ertry is the power of 10 by v/hich it is multiplJed. 
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A comparison of the FC-factors and /-centroids 
calculated from RKRV potentials for most of the 
bands reported here with those calculated^-^ using; 
Morse potentials shows that the latter results always 
differ by about 20% for the strong bands and 
about 45% for the weak bands. This deviation 
in the results clearly shows that the Morse FC- 
factors and r-centroids cannot be used for further 
calculations. 

The authors acknowledge the financial assistance^ 
by U.G.C., New,Delhi, tO' one of them (V. M. M.). 
Radiation Laboratory-IT, V. M. Mummigatti. 

Department of Physics, B. G. Jyotl 

Karnatak University, 

Dharwar 580 003, India, 

May 2, 1977. 

1. Mummigatti, V. M. and Jyoti, B. G., Curr. Sci., 

1977'^ 46 (8), 256. 

2. Walvekar, A. P., Ph.D. Thesis, Karn. Univ., 
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3. Singh, J., Nair, K. P, R. and Rai, D. K., 

Indian J. Piire-Appl. Phys., 1970, 8, 614. 

METHYLENATION OF CHELATED HYDROXYLS 

Methylenation, regarded as a natural process, has 
also been reported in the plant pclyphenolics’^'^. 
Methylenation of carbonyl derivatives of resorcirol’ 
and hydroquinone'"’ have been leported to yield 
bimoleciilar compounds linked by a methylenedicxy 
group in the reactive 4 and 5 positions respectively. 
It was reported^ that the chelated hydroxyl groups 
do not enter into methylenation. This prompted us 
to record our observations in this field. 

Methylenation of 2-hydroxy-4-methoxy- and 2- 
hydroxy-4, 6-dimethoxy-a.cetophenones with meth:^ene 
iodide in the presence of potassium carbonate and 
acetone, under reflux for 60 hours, yielded products 
which have been assigned structures as R—O—CHo 
—R on the basis of the following observations. 



The presence cf a methyleredicxy gicup in thete 
compounds is indicated by the positive gallic acid- 
sulphuric acid test^ as well as by a characteristic bard 
at 1040 cm'’^ in the IR spectra^. The absence of roim.al 
OH absorption in the IR spectra of the m,ethyler.ated 
products indicated that the pherolic OH is involved 
in methylenation. This is further supported that in 
the IR spectra of the compounds, the band at 1630 
enr^ for the chelated carbonyl disappeared ard the 


band at 1700 cm ‘ appeared due to the presence of 
free carbonyl group. The coir.pour.ds obtained after 
methylenation gave the .satisfactory elemental analysis. 

Chemistry Department, P. Gandhi. 

Allihabad U.niveisity, R. D. Tiwari. 

Allahabt.d 211 002. March 21, 1977. 
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FATTY ACIDS OF RADIATION-RESISTANT 
MICROCOCCUS RADIOPHILUS 

During the past two decades. Micrococcus sp. iso¬ 
lated from various sources including food“’^^, 
animal faeces^^^ and radioactive waste water 
have been found to possess certain m.orphological tmd 
biochemical characteristics which markedly difler 
from those of niicrococci which have been described 
in Bergey’s Manual. In 1973, Lewis'*^ had suggested 
a modification of the Key in Bergey’s Manual used 
for differentiating micrococci, to enable suitable place¬ 
ment for these radio-resistant species. Recently^', 
electron microscopic studies have revealed distinct 
differences in the ultrastruclure of these radio-resis¬ 
tant micrococci as compared with other species of 
the genus Micrococcus, and it was recommended that 
these organisms be placed in a new separate genus. 

In recent years, several workers^’*^ have showJt 
close similarities in the fatly acid complements of 
bacteria belonging to the sair.c genus. It wrs therefore 
of interest to examine whether the fatty acids of the 
radio-resistant Micrococcus radiophilus, isolated in 
our laboratory from, irradiated Bom.br,y duck {Harpo' 
don nehereusy^ resemble those of other micrococci. 

M. radiophilus, an orange pigmented Gram -1 ve 
aerobe was cultured in TOYM media containing 5 g 
tryptore, 1 g gluccse, 3 g yeast extract and 50 mg DL- 
methiorire per litre of tap water. Stationary phase 
cultures harvested after 24 h incubation on a recipro- 
catcry shaker, were used in these investigalicrs. Cells 
were centrifuged and wrshed twice with 0*1 M 
phosphate buffer (pH 7*0). 
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Table I 

Fatty acid composition of M. radiophilus 


I 

Current I 
Science 


Fattyacid 14:0"br® 15:0 br 14:2 16:0 br 16:0 16:1 17:0 16:2 18:0 18:1 18:2 


Relative per¬ 
centage‘s 6-87 

8-50 1 

•87 12-96 3-75 23-50 

8-50 23-50 

6*25 1 

•33 3*34 

a. Nc. cf carbon atoms in acid : No. of double bonds. 

b. br = Branched chain. 

c. each value is the average of three independent expeiim.enls. 

Table II 

Name cf microorganism (Gram stain) 

Percent fatty acid 

/i-sat urated n- unsat urated 

branched 

Reference 

Micrococcus lysodeikticus 

(.+) 

5 


93 

3 

Micrococcus lysodeikticus 

(+) 

7 

2 

87 

6 

Micrococcus agilis 

(+) 

19 


79 

6 

Micrococcus radiodurans 

(±) 

18 

78 


6 

Micrococcus radiodurans 

(±) 

25 

75 


9 

Micrococcus denitrificans 

(-) 

21 

78 


6 

Micrococcus cerificans 

(-) 

27 

% 

67 


6 

Micrococcus halodenitriricans 

(-) 

21 

76 


8 

Mkrococais radiophilus* 

* 

(+) 

^ 1 

19 

53 

28 



Total fatty acids were extracted from wet cells by 
saponification according to the method of Fulco etal.^ 
Fatty acids were converted into methyl esters 
us ng the procedure of Hancock and Meadow’, 
and analysed in a gas chromatograph (Bhabha Atomic 
Research Centre m.odel) equipped with an hydrogen 
dame ionization detector. Separation of methyl esters 
was accomplished in a coil-shaped stainless steel column 
|6 It long, O.D. 0*25 in.) packed with 20% DeGS on 
Cnromcscrb P and maintained at 187°C. No 
uas used as the carrier gas. The injection port tempe¬ 
rature was 227^ C. Peaks were identified on the basis 
oi their retention time, using standard fatty acid methyl 
esters. Quantitative assessment was m.ade by the 


tiiangulation ir.ethod. Absence of hydroxy fatty 
acids was judged by adsorption TLC^^. 

The total fatty acid conrposition of M. radiophilus 
h?s been presented in Table I. As can be seen from 
the table, this organism coniprises about 70% noimal 
straight chain acids and about 30% branched chain 
acids. In this respect M. radiophilus varies signifi- 
c?.ntl>f rom the radio-resistant Gram variable Micro¬ 
coccus radiodurans which is devoid of branched chain 
acids as well as from other. Gram -h ve micrococci 
like Micrococcus lysodeikticus and Micrococcus agilis 
which possess more than 80% branched chain acids, 
and Gram, ve micrococci like Micrococcus denitri- 
ficans. Micrococcus cerificans and. Micrococcus halo- 
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denitrificans which contain a major proportion of un- 
saturated fatty acids (Table II). One of the striking 
features of the fatty acid complement of M. radiophilus 
is the large quantity of even numbered poly-unsaturated 
acids. The occurrence of polyunsaturated fatty acids 
in bacteria is rare—these poly-unsaturated acids have 
so far been reported mainly in Bacillus sp.^ 

The outstanding differences in the fatty acid spectrum 
of M. radiophilus^ as compared with those of other 
micrococci, support our earlier suggestions^^’ 
that the placement of this bacterium in the genus Micro- 
coccus Should be reconsidered. 

Biochemistry and Food Ashok S. Ghanekar. 

Technology Division, Norman F. Lewis. 

Bhabha Atomic Research Centre, 

Trombay, Bombay 400 085, India, 

April 1, 1977. 
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DIFFERENTIAL PRECIPITATION OF 
GLYCOSAMDLNOGLYCANS BY ZINC AT pH 7 0 

While studying zinc binding by each of the seven 
different glycosaminoglycans (GAGs)^, we observed 
that when slightly a\.-idie solutions containing the 
sodium salt of a GAG and ^^ZnCL were adjusted to 
pH 7*0, the amounts of ®^Zn precipitated were rela¬ 
tively constant, leaving 41*4 to 49*0% of the total ®®Zn 
in the supernates (Table I). However, in contrast 


Table I 

Percentages of GAOs and found in pH 7* 0 supernates 


Samples 

GAGs 

(%) 

(%) 

Chondroitir-4-sulfate 

68*1 

43-4 

Chondroitin-6-sulfate 

48*5 

42-8 

Dermatan sulfate 

64*3 

42*9 

Heparan sulfate 

3*8 

41*4 

Heparin 

7*8 

47*0 

Hyaluronic acid 

73*1 

49*0 

Keratan sulfate 

90*2 

45*5 


to ®^Zn, the amounts of GAGs remaining in the super¬ 
nates ranged from 3-8 to 90-2% of the total GAGs. 

The values reported in Table I were obtained from 
samples containing 600 pg of a specified, reference 
standard gag (gift of Dr. J. A. Cifcnelli, LFniversity 
of Chicago) and 10 /it moles of^^ZnCl?. Each sample 
was adjusted to pH 7*0 by the addition of dilute NaOH 
and made to 320 pi with water. After setting aside 
at room temperature for 15 min and centrifuging, the 
supernates were measured for hexuronic acid content 
by the m-hydroxydiphenyl method^ and galactose by 
the anthrone method^. The radioactivity of ®^Zn 
was measured with the Packard Gamma Scintillation 
Spectrometer. Aliquots of a working solution of 
^^ZnCL were used as reference standard. The work¬ 
ing solution of ®^ZnCl 2 was prepared by adding an 
aliquot of ^^ZnCL (1-10 Ci/g zinc in 0*5 N HCl, pur¬ 
chased from New England Nuclear, Boston, Massa¬ 
chusetts 02118) to an aqueous solution of ZnCL, adjust-; 
ing to pH 4*0 with 0*01 N NaOH and diluting to 
1*000 M zinc chloride, inclusive of ^^ZnCL. Each 
GAG was dissolved in glass-distilled deionized water, 
adjusted to pH 4*0 with NaOH, and diluted to a con¬ 
centration of 2*0 mg GAG/ml. 

Appropriate precautions were taken with glassware 
and equipment to prevent contamination with extra¬ 
neous zinc. Syringes (Hamilton Co., Reno, Nevada*)" 
were washed with 0*02 N HCl and rinsed thoroughly 
with water and with the solution to be measured just 
before use. 

Because zinc is an ampholyte (having both acidic 
and basic functions in presence of strong bases and 
strong acids respectively^), its solubility in acidic and 
basic solutions was ascertained. At pH 4*0, 10 p 
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moles of produced no precipitate in 1*0 ml 

of 0-1 M NaCl solution. At pH 7*0, 4-0 /a moles of 
®^Zn were found in the supernate and this value was 
not affected by NaCl concentrations of 5 X 10"® to 
10“’- M. Minimum solubility of ®^Zn in 0* 1 M NaCl 
was observed at pH 11-0; less than 0*1 mole of 
®^Zn/ml was found in the supernate. In the absence 
of zinc, but otherwise identical conditions, GAGs 
did not form any precipitate. 

The differential precipitation of GAGs was observed 
at pH 7*0, where 51-0 to 58*6% of the total zinc had 
sedimented. Thus, one might expect that there was 
some coprecipitation of GAG with zinc. However, 
the wide range in GAG solubility (3*8 to 90-2%) indi¬ 
cates that coprecipitation was not purely mechanical. 
Rather, it appears that GAG solubility in neutral 
zinc solution is roughly related to GAG composition 
and structure® (Table I): Keratan sulfate, the least 
precipitable GAG, has practically no hexuronic acid 
.{1-9%) by weight, given with the sample), unlike the 
other GAGs. The most precipitable GAGs, heparan 
sulfate and heparin, are the only GAGs having sulf- 
amino groups; they also have ester sulfate groups 
and hexuronic acids. Hyaluronic acid has hexuronic 
acids but no ester sulfates; only 27% of the total was 
precipitated. Chondroitin-4-sulfate, chondroitin-6- 
sulfate, and dermatan sulfate have hexuronic acids 
and ester sulfates; intermediate amounts of these 
GAGs were precipitated. The GAG solubility, in 
addition, seems partly related to zinc-binding capacity^: 
Of the GAGs, keratan sulfate binds lowest amounts 
of zinc; heparin binds highest amounts (heparan 
sulfate, slightly less) of zinc; and chondroitin-4-sulfate, 
chondroitin-6-sulfate, and dermatan sulfate bind inter¬ 
mediate amounts of zinc. Hyaluronic acid also binds 
highest amounts of zinc, but unlike heparin, its zinc¬ 
binding capacity decreases greatly with decreasing 
pH. Zinc-binding capacity of dermatan sulfate, while 
Jess than that of chondroitin-6-sulfate, approximates 
that of chondxoitin-4-sulfate. (This trend also appeared 
in Table I.) 
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EFFECT OF CHLORMADINONE ACETATE 
ON THE WEIGHT AND CHOLESTEROL 
CONTENT OF THE RAT ADRENAL 

Use of the potent synthetic progestin chiormadinore 
acetate (6-chIoro-6-, 17a-acetoxyprogesterone) has 
become widespread in clinical contraception®. Ke- 
cently chlorm,adinone acetate has also been shown tc 
produce functional sterility in the male rat^’"^. While 
examining the antifertility effects of low doses of chlor- ; 
madinone acetate in the male rat it was considered I 
worthwhile to investigate if the progestin h?d any . 
effect on the adrenal. 

Wister albino male rats (300-325 g body wt.) of 
proven fertility .from the departmental colony were 
used for this study. The control and 3 experimental 
groups each contained 6 animals which were housed 
individually. Animals in the experimental groups 
received a daily intramuscular injection of 0*2, 0*5 
or 1*0 mg chlormadinone acetate in 0-1 ml olive oil 
for 40 days. Controls were similarly injected with the 
vehicle alone. Autopsies were made 24 hr after the 
last injection. Adrenals were taken out, cleared from 
adhering tissue and weighed to the nearest mg. The \ 
total cholesterol content of the adrenals was quanti¬ 
tatively determined by the method of Zak as described 
by Hawk et aE. The results were analysed by “ Stu¬ 
dent’s” r-test®. 

With increasing doses of chlormadinone acetate, the 
weight of the rat adrenals correspondingly decline 
(Table I). However, the total cholesterol content 
of the adrenals increases with the dose and a statisti¬ 
cally highly significant increase (p< 0*001) results 
at the 1*0 mg/day dose. 

There is substantial experimental evidence to support 
the view that the most important precursor of steroidal 
hormones, whether adrenaP or gonadaP, is cholesterol 
Effect of chlormadinone acetate on the adrenals of 
the rat could be visualised in this light. Thus the 
progestin may possibly influence synthesis of adreno- 
corticoids from cholesterol by blocking the enzyme 
system at one or more steps of the biosynthetic path¬ 
way causing accumulation of cholesterol and deple¬ 
tion of steroids, the latter being one of the important 
possible causes of the decrease in weight of the gland. 
Due to lack of experimental evidence it is difficult 
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Table 1 

Effect of clilormad/none acetate for 40 days on the weight 
and cholesterol content of the adrenal of the male rat 
6/group, mean value i S.E.M. 


6. Martinez-Manautou, J., Giner-Velasquez, J. and 

Rudel, H., FertiL SterfL, 1967, IS, 57. 

7. Sharma, M. M., Lai, G and Jacob, D., /. Re- 

prod. Fert., 1976, 4S , 177. 


Group 

Vehicle control 

■Chlormadincne 
acetate: 

0* 2 mg/day/rat 

0-5 mg/day/rat 

1*0 mg/day/rat 


Total weight 
(mg) 

14-]5rtl-09 

|3-52±I-23 

10-63±0-45* 

10-47±1-0I* 


Total chol¬ 
esterol (mg/gm 
tissue) 

l5-3il-59 

]9-3i2-l3 

3l-6±2-57** 

37.9^3.27*''** 


Significantly different compared with control: 
<0’05; **/?<0-01; *''**/7 < 0-001. 

to surmise whether the inhibitory action of chlor- 
madinone acetate on the rat adrenal is direct or indirect. 
It may be mentioned that increasing doses of chlor- 
madinone acetate which were employed in this experi¬ 
ment also caused a complimentary dose-dependent 
decrease in the weight and gonadotropin content of 
the pituitary along with gonadal function’. A siniilar 
type of mediation of action of chlormadinone acetate 
through the hypophyseal-adrenal axis can be conjec¬ 
tured although on a purely hypothetical basis. 

This investigation was supported by grants from 
the University Grants Commission and the Indian 
Council of Medical Research, to whom two of us 
(M. M. S. and G. L.) are indebted for Junior Research 
Fellowships. We thank Dr. R. S. Mathur for depart¬ 
mental facilities. 
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Departnrent of Zoology, Dennis Jacob. 

University of Rajasthan, 

Jaipur 302 004, July 5, 1976. 
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EXPOSURE OF WHITE MICE TO BACULOVIRUS 
AMSACTA OF GROUNDNUT RED-HAIRY 
CATERPILLAR, AMSACTA ALBISTRIGA 
(WALKER) 

Recent interest in the use of the nuclear polyhedrosis 
virus (NPV) against the groundnut red-hairy cater¬ 
pillar, Amsacta albistriga^^'^ as a possible microbial 
agent, necessitates to establish whether this virus is 
pathogenic and/or toxicogenic to other non-target 
animals. More evidence is being accum.iilated on the 
specificity of insect polyhedrosis viruses and their safety 
to vertebrates'h In India, though the usefulness of 
NPV of A. albistriga has been reported by Jayaraj 
there has been no study on its safety against 
the other non-target animals except the recent study 
of Narayanan etal.^^'^ixi which, the authors have estab¬ 
lished the innocuous nature of this virus to common 
carp, Cyprimis carpio and to poultry birds. The preseni 
report is the result of a similar study of the possible 
toxicity and/or pathogenicity of NPV of A. albistriga 
to white mice. 

The polyhedral inclusion bodies were processed 
from dead, final instar larvae of A. albistriga by differen¬ 
tial centrifugation and the final concentration was 
characterised as to the number of PIBs/ml. To find 
out the bacterial contamination of the virus prepara¬ 
tion, differential bacterial-plate counts were made. 
The total number of bacterial cells present was esti¬ 
mated by pour plate technique using Difeo Nutrient 
Agar and the presence or absence of coliforms was 
detected using Mac-Conkey’s agar medium. The 
number of viable spores present was estimated by 
pasteurization technique. The acute toxicity/paiho- 
genicity evaluation tests were carried out by following 
standard methods®. 

Two to four weeks old and randomly mated non- 
inbred lines of white mice (average weight 26-1 g; 
range 21-4 to 28-fig) were used in the study. An 
oral administration of 0*01 ml of virus suspension 
was given using a 1 ml tuberculin syringe fitted with 
5 cm tififlon sleeve of 0*5 mm dia to each of five male 
and five female mice. The virus suspension was found 
to contain 1*9 to 2*5 X 10® bacterial cells, 2*1 x 10® 
bacterial spores and no coliforms. The dose fed to 
each mouse was more than IGO times the average field 
dose/acre with a conversion ratio of the weight of test 
animal to weight of man. In addition, ten mice,five 
in each sex, were used as untreated control, receiving 
0*01 ml of sterile distilled water. The animals were 
maintained in separate cages and standard commercial 
food material along with sliced carrots and water 
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Table I 

Results of tests in which white mice were exposed to the nuclear polyhedrosis virus of Amsacta albistriga 


Observations 

1 

Treated 



Control 

Male 

Female 

Male 

Female 

Initial mean weight of animals (g) 

28*6 

27*0 

27*6 

21*4 

Final mean weight of animals (g) 

30-8 

31-8 

30*0 

26*2 

Mean weight gain 

2*2 

4*8 

2*4 

4* 8 NS 

Body mean temperature 

37- 6 °C 


37.40 

C 

Blood glucose (mg/100 ml) 

140-0 


160*0 


Haemoglobin (g/lOOml) 

8-2 


8*4 


Haematocrit value (%) 

49*0 


45*0 


Serum alkaline phosphate m. moles/ 1 00 ml/min. 

9*5 


7*5 


Organs wet-weight (mg) 

Heart 

323 


354 


Lungs 

550 


471 


Liver 

1768 


2012 


Kidney 

772 


645 


Spleen 

352 


413 


Ovaries 

238 


240 


Testes 

400 


420 



NS = Non-significant. 


were supplied ad libitum. The test was terminated 
after 21 days. 

Observations on the general conditions of the test 
animals, and bio-chemical, necropsy and histopaiho- 
logical studies were made to evaluate the effects of the 
virus. The mice were examined daily for general 
appearance and behaviour. Body weight and tempe¬ 
rature records were taken at weekly intervals until 
the test was terminated. At the end of the test period, 
animals were etherised and blood withdrawn by car¬ 
diac puncture. Potassiumi oxalate was used to prevent 
coagulation. Blood glucose was estimated according 
to the methods of Somog^i*^. Serum, alkaline phos¬ 
phatase enzyme was determined using M/100 disodium. 


phenyl phosphate as the substrate with carbonate- 
bicarbonate buffer (pH 9*2)^. The packed cell volume 
or the haematocrit value was obtained using the Win- 
trobe haematocrit tubes and blood haemoglobin was 
estimated using Sahlis’ haemoglobinometer®. At the 
end of the test period, the . animals were dissected. 
Various organs.for gross-pathology, and wet-weight 
of the important organs like heart, liver, lungs, spleen, 
kidney and gonads were examined and recorded. Histo- 
pathological observations were also conducted on the 
above organs following the standard microtome 
procedures. 

The above tests yielded the following results. No 
death occurred in any of the virus-fed or water-fed 
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animals during the period of the observation. How¬ 
ever, one male animal both in treated and water-fed 
died on 4th and 3rd day respectively. The reason for 
the death was ascribed to be due to the severe fighting 
which had occurred when these male animals were 
put in groups due to the presence of “Bully”. The 
animals were severely mauled and bitten, especially 
at the back, tail and leg regioFis, After that these 
animals were kept in separate cages. All animals 
were found healthy and there was no change in their 
bodily appearance, behaviour and feeding activity. 
Temperature was found normal during the entire test 
period in both the groups of animals. Body weight 
gained in each sex of virus treated mice was essentially 
similar to those of the control. In addition, no differ¬ 
ence due to virus treatment could be detected in blood 
sugar, haemoglobin content and haeniatocrit value and 
serum alkaline phosphatase enzyme activity (Table I). 
Post-mortem examinations indicated no gross 
pathology in either group. The average weight of 
each importart organ (Table I) did not vary much. 
Histological examinations of all the tissues examined 
showed no evidence of tissue damage and they were 
similar to healthy anintals. 

'Safety of similar insect viruses has been reported 
earlier in the case of white mice, guinea pigs^®, various 
mammals, fishes'^ chicks^^ and human beings^-. Fur¬ 
ther, the specificity of A. albistriga NPV has also been 
reported when it was tested against 15 species of lepidop- 
teran injects and found to be non-infective^'h The 
result of the present study as well as those pre¬ 
viously documented for other vertebrates and inverte¬ 
brates with different insect inclusion viruses, indicate 
their safety and they are apparently host specific. 
Hence our study on Baailovirus amsacta in mice further 
corroborates the high specificity and its safety against 
white mice and its intended use as a viral insecticide. 

Grateful acknowledgements are extended to Dr* 
Chester, Medical College, Madurai, for his help in 
carrying out these experiments and to the Science and 
Engineering Research Council, Government of India, 
New Delhi, for their financial support. 
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ADULT PIGMENTATION AS AN INDEX OF 
ENDOCRINE ACTIVITY IN THE CRICKET, 
GRYLLUS BIMACULATUS 
The cricket G . biinaculatiis exhibits orange-yellovv'/ 
black colour polymorphism, in laboratory popula¬ 
tion, the females are normally dark with black 
pigments but males are light coloured with orange- 
yellow pigments! Further, pigmentation is found 
tO' be influenced by the corpora allata hormone. 
While allatectomy resulted in dark colouration, 
implantation of corpora allata (CA) led to lighter 
cuticle-. Following ob.servations were made in 
this laboratory. 

Topical application of a synthetic juvenile 
hormone analogue (JHA) (RO-20-3600, Hoffman- 
La Roche) to the last instar nymphs 96 hr prior 
to metamorphosis resulted in lighter coloured 
adlults. Thesei results, b'eing statis''ticallly signifi¬ 
cant, support the view that more of juvenile 
hormone (or active CA) will favour lighter coloura¬ 
tion. Isolated rearing of nymphs retarded nymphal 
growth and development as noted for P. giiit\- 
ventris’K Farther, male adults were significantly 
dark coloured as compared with their counterparts, 
reared in groups. On the basis , of earlier results, 
if endocrine activity is to be correlated with 
pigmentation, CA in group reared nymphs might be 
secreting higher level of hormone at least during 
sclerotisation. However, this indirect evidence 
does not agree with Gona’s supposition-t that CA 
might be hyperactive in isolated crickets. 

Injection of 1 and 10 gg of thiotepa into the 
last instar male nymphs resulted in the appearance 
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of ccmpictciy light coloured adults. This effect was 
.imiiar to that following JHA application. Again, 
taking pigmentation as , an index of CA activity, 
ihiotepa appears to activate these glands to secrete 
hormone if injected in last nmphal instar. Though 
impairment of neuro-end ocrine functioning by 
chemosterilants is noted for. Epliistia kuhniella'^'^* -md 
Peripianeta americana^, probable 'allatotropic’ 
effect has not been suggested so far. For both 
isolated rearing and ihiotepa treatment females 
showed less sensitivity towards change in pigmenta¬ 
tion. The reason for this is not clear since gonads 
were not found to play any role in influencing 
adult pigmentation. 

Division of Entomology’, K. Dakshayani. 

Department of Zoology, T S. Bentur. 

Karnatak University, S. B. Mathad. 

Dharwar 580 003, India, 

April 1, 1977. 
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ON THE APPLICATION OF DYAR’S RULE 
TO THE LARVAE OF 

HENOSEPILACHNA VIGINTIOCTOPUNCTATA 
(FABRICIUS) 

Dvar- (1890), while studying the head-capsule width 
of 28 species of lepidopterous larvae, found that 
width was relatively static during a stadium and 
grew in geometrical progression in successive 


stages of a larva. This growth ratio is constant 
for a particular species and by using this ratio 
it was possible to determine the exact number of 
instar.< of species. On the other hand Taylor^ 
(1931) and Richards^ (1949) mentioned that 
progression is rarely regular. Taylor'^ (1931) also 
suggested a modification of Dyar’s Rule. In the 
present investigation the applicability of Dyar’s 
Rule and. Taylor's modification of it in the larvae 
of Henosepilachna viginUoctoptinctatu (Fabriciu.s) 
(Coleoptera : Coccinellidae), which is a serious pe.U 
of many vegetable crops in India, was tested. 

Materials and Methods .—Field collected aduhs 
were kept in jars and potato leaves were provided 
for egg laying. The first instar larvae (0~12 h old) 
hatching from these eggs were reared individually 
on potato leaves in plastic petri dishes (TO cm in dia.) 
at 27 di 1° C wu’th 60 ± 5% r.h. and photoperiod 
of 12 h photophase and 12 hr scolophase was also 
maintained. Head-capsules of each larva were 
collected and stored in homeopathic vials. The 
width of the head-capsule was measured across the 
greatest width of the head, i.e.. at the ba.se of 
mandibles with a stereomicroscopc fitted with an 
ocular micrometer. Modification suggested by 
Taylor'’* (1931) was also applied. In addition to 
these, the data were also subjected to regression 
analysis, viz.. linear, exponential, modified 
exponential and logistic to find out the better fit. 

Results and Discussion .—Perusal of Table I 
reveals that the size of the head-capsule varied 
greatly but there was no overlapping of size- 
between irrstars. Size of one instar, therefore, 
cannot be confused with that of another in.stur. 
However, the sizes of head-capsules of the two 
sexes of a particular instar did not differ signifi¬ 
cantly. When log values of the mean head-capsule 
width were plotted a linear relationship was not 


obtained indicating that the hcad-capsule width 
Table I 


Observed and calculated head width of different instars of H. vigintioctopunctata 


Instar 

Observed head width (rp.m) 

Calculated head 
width * 

Range 

Mean 

Growth ratio 

I 

0-369-0-469 

0-420 

1-44 

0*452 

n 

0-530-0-'692 

0-603 

1-47 

0*613 

III 

0-803-0-953 

0-887 

1*15 

0*782 

IV 

0-968-1-107 

1-018 

,, 

1*180 


* Average obtained by applyiiTg Taylor’s modification.' 
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Table II 


Analysis of variance of observed head width ofSA. vigiaticctopunctata 


Source of variation 

Degrees of 
freedom 

Sum of squares Mean square 

F 


Replications 

Treatments 

Linear 

Quadratic 

Cubic 

Error 

87 

3 

1 

1 

1 

261 

0-126 0-001 

19-312 6-437 

18-965 18-965 

0-062 0-062 

0-282 0-282 

0-242 0-0009 

21072-22** 

68-89** 

3-1333** 


Total 


351 

19-680 



** Significant at 1% level. 








Table III 



Observed and calculated values for linear 

, exponential }7iodified exponential and logistic curves 

Observed 



Estimated values of Y 



Value Oi ■■ -.. ... 

Y Linear 

regres¬ 
sion 

Deviation 

from 

linear 

Exponen¬ 

tial 

Deviation Modified Deviation 
from exponen- from 

linear tial linear 

Logistic Deivation 
from 
linear 

0-4202 0-4206 
0-6033 0-6282 
0-8869 0-8358 
1-0177 1-0434 

0-0004 

0-0249 

0-0511 

0-0257 

0-4384 

0-5941 

0-8051 

1-0910 

0-0182 0-4089 0-0113 
0-0092 0-6402 0-0369 
0-0818 0-8473 0-0396 
0-0733 1-0324 0-0117 

0-4186 

0-6018 

0*8409 

1-0491 

0-0016 

0-0015 

0-0460 

0-0314 

Deviation 

from 

regression 0-0039 
1-R2 0-0177 

R- 98-22% 


0-0125 

0-0569 

94-31% 

0-0032 

0-1492 

98-51% 

0-0031 

0-1416 

98-58% 



•does not increase in geometrical progression. 
Dyar’s Rule was, therefore, not applicable in this 
case. This rule was also found inapplicable in 
the female larvae of Porthetria dispar Linnaeus 
.(Keler^ 1933), Hellotliis ohsoleta (Fabricius) 
(Gains and Cambell-i, 1935), Spodoptera Jittoralis 
(Boisduval) (Prasad^*, 1973 ; Bhat^ 1974) and 
Diacrisia obliqua Walker, (Deshmukh-, 1976). 
Growth ratios calculated by diving each mean by 
the mean preceding it indicated that hcad-capsules 
4o not grow in the same proportion from instar 
to instar as the ratio of head width between HI : 
IV instars was quite low as compared to others. 
Modifications suggested by Taylor^ (1931) did not 
provide a perfect fit. However, the data were more 
close to Taylor’s modificatiori than original Dyar's 
hypothesis. 

To know the actual relationship, the data were 
statistically analysed in a randomized block design 


considering instars as treatments and number of 
head-capsules observed in each instar as replica¬ 
tions. The treatment sum of squares was partitioned 
into linear, quadratic and cubic to find out the 
greatest contribution of a particular function. 
From Table LI, linear seems to be a good fit, as 
the variation explained by fitting additional terms 
are relatively very small. Estimation of values for 
linear, exponential, modified exponential and 
logistic (Table III) further ilevealed that head- 
capsule width does not increase in geometrical 
progression as suggested by Dyar because 
exponential was not found giving closest fit in any 
instar of this insect. Performance of linear is 
better than exponential. Best ones are modified 
exponential and logistic. Seeing the ease of com¬ 
putation and non-significant gain by fitting the 
modifiel exponential and logistic functions, linear 
function may be regarded as satisfactory fit. 
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Department of Entomology, Y. S. Ra.thore. 
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NEW RECORD OF PREDATORY BEETLES ON 
CHJLO PARTELLUS (SWINHOE) 

The maize and Jowar borer, Chilo partellus 
(Swirvhoe) (Pyralidae : Lepidoptera) is the most 
destructive pest of maize Zea mays Linn, and 
sorghum Sorghum bicolor Moench. in India. While 
studying the population dynamics of this insect at 
Ludhiana during 1975-76, four species of beetles 
including a carabid namely, Chlaenius, hemifer 
Chaudoir, and three coccinellids, viz-, Brumns 
sutiiralis F'abr., Coccinella septiimpunctata Linn, 
and MenochiUiis sexmaculata (Fabr.) were recorded 
preying upon larval and pupal stages of the insect. 
Black, elongated larvae of C. hemifer were found 
feeding on the larvae and pupae in the tunnels of 
maize and sorpgum plants. The brownish black 
beetles have two prominent brownish spots on 
elytra connected by semi-circular line. 

The adults of B.' suturalis, C. septiimpiinctata, 
and M. sexmaculata. were found feeding on the 
larvae in the whorl of the maize and sorghum 
plants. Earlier C. undecimpunciata and M. 
maculata have been reported as predators of larvae 
of C. partellus (Jotwani and Verma^, 1969 ; Jotwani 
et al\ 1972). Rathore^ (196?) reported Gonocepha- 
him clepressiim Fabr. a tenebrionid beetle breying 
upon the adults of C. partellus. The record of three 
species of beetles, viz., C. hemifer, C. septumpunctatn, 
and B. suturalis as predators of maize and fo^var 
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borer larvae and pupae is the first report from . 
India. ■ 

The authors thank the Directors, British Museum, 
London and the Zoological Survey of India, 
Calcutta, for the identification of beetles. 

Department of Entomology, Gurdip Singh. ^ 

Punjab Agricultural University, G. S. Sandhu, I , 
Ludhiana, 

September 25, 1976. 

1. Jotwani, M. G., Anand, M. and Lai, Rv 
Indian J. Ent., 1972, 34, 70. 
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ACHLYA CAROLINIANA COKER— A NEW 
RECORD FROM INDIA 

During the course of an investigation on 
associated with fish diseases, Achlya carolinicra Cck£f| 
was isolated from the infected Channa pimctatus 
captured from Ramgarh Tal, Gorakhpur, diiiirij. 
January 1975. Pure cultures of the fungus weie! 
obtained by standard methods and the desciipticr. I 
corresponded to the bacteria free cultuies grcwir 2 | 
on hemp seed halves in sterile water at 22-25‘^C. 
The identity of the isolate was corfirnied with Ik 
help of monograph of Achlya by Johnson^ (1956). 

The cultures have been deposited in Mycological 
Laboratory of St. Andrew’s College, Gorakhpur, at 
No. F/R-30. 

A perusal of the literature had revealed that it 
the first report of this fungus from India. 

Authors are thankful to Dr. Y. B. Singh, Piirdpal,^ 
for providing facilities and to Prof. K. S. Bhaigava,. 
Department of Botany, Gorakhpur Uriveisily, fer 
his valuable suggestions and guidance. 

Department of Botany, R. C. Srivastava, 

St. Andrew’s College, G. C. Srivastava. 

Gorakhpur, 12,1976. ' 

1. Johnson, T. W.,Jr., The Genus Achlya — Morpko-' 
logy and Taxonomy, University of Michigan 
Press, Ann Arbor, Michigan, 1956. 


ON TERMINAL SCLEREIDS IN THE 
COTYLEDONARY LEAVES OF MEMECYLON 
UMBELLATUM BURM. f. (MELASTOMATACEAE) 
On the basis of the published data^"^, one can 
conclude' that terminal foliar sclereids of- mono* ^ 
morphic and polymorphic groupings sensu Rao and > 
BhupaH are typical of the genus Memecylon as a 
whole. This generic feature led us tO' examine 
the cotyledonary photosynthetic leaves of the 
seedlings of M. talboteanum Brandis and M. umbel- 
latum Burm. f. collected in the vicinity of Coondapur. 
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Karnataka State, India. The present investigation 
has revealed that terminal filiform sclereids are 
.absent in M. talboteanum. 

This note presents, in a detailed manner, the 
terminal sclereids observed in the cotyledonary 
leaves. The cleared cotyledonary photosynthetic 
leaves of M. umbeliatiim show filiform sclereids of 
limited length. They ihave distinct terminal or 
sub-terminal relationship with the vein-endings. 
They vary from each other in length and miodc 
of branching. A few of them show distinct forking 
.and incurved branches of unequal length. They 
are present in singles or pairs and absent in the 
vicinity of main veins. They are not sO' densely 
-distributed as reported in the leaves of this taxa^, 
In transect ions they are found traversing, the 
mesophyJl especially in the spongy region. 

We are thankful to .Dr. R. Sundar Raghavan, 
Regional Botanist, Botanical Survey of India, 
Western Circle, Poona, for the gift of the materials 
used in this study. 

Ecology Section, T. Ananda Rao. 

Botanical Survey of India, B. C. Banerjee. 

Sibpur, Howrah 711 103, 

March 21, 1977. 
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EMBRYOLOGICAL STUDIES IN THE 
RUBIACEAE. ORGANOGENESIS AND 
MICROGAMETOGENESIS IN 
MORINDA CITRIFOLIA LINN. 

Morbid a citrifolia Linn, is a widely growing small 
tree whose indeterminate inllorescence bears acrn- 
petal I y developing white dowers. I n the peripheral 
rim of the floral apex, the primordia of the 
sepals make their appearance. The residual 
receptacle, which is (lat apically, gives rise to the 
primordia of the petals. At the angles of the 
sinuses of the Jobes of the petals, knob-like 
stamina! primordia can be recognised. From the 
base of the corolla, alternating with the stamens, 
appear four to six elevations which grow centri- 
petally. They meet each other and roof over the 
rest of the receptacle, thus constituting the ovarian 
chamber. The elevations continue to grow upwards, 
as a unit, forming the style and terminating in bifid 
stigma. Bicarpellary nature of the ovary becomes 
recognisable with the formation of the septum. A 
thick placenta] column grows into the two- chambers, 
subsequently bearing two ovules in each chamber. 

Occurrence of rod/ or lens-like raphides is a 
common phenomenon in all the floral parts. 

The number of epipetalous stamens, in accordance 
with the other floral parts, may be four or six. 
Their filaments are short and anthers quadrilocular. 
The configuration of the anther gradually changes 
during development (Figs. 1, 2 and 3). 

The hypodermal archesporial cells, following the 
pattern of development for the family^ 



Figs. 1-3. Morinda citrifolia. Figs. 1-2. Transections of the anther (Outline diagrams). 
Figs. 1 a-2 a. Sectors of the anthers of Figs. 1 and 2 with details. Fig. 3, Transection of a 
mature anther. 
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dilferentiate into three wall layers : the outermost 
layer, adjacent to the shrivelling epidermis, develops 
fibrous thickenings and becomes the endothecium. 
The two cell thick middle layer and the single 
innermost tapetal layer enclose the sporogenous 
tissue (Figs, la and 2a). Endothecium persists 
but the middle layer gradually degenerates. 

The tapetum is of a single layer of elongated 
cells. However, the cells, adjacent to the side of 
the connective, are smaller in size and not well 
aligned with the rest of the tapetal cells which are 
much elongated and the staining reaction was 
also slightly different (Fig. la). This duality in 
the origin of the tapetal cells recalls the dual 
origin of the tapetulm-^ and fully endorses the view 
that the origin of the tapetum should be studied 
with the help of appropriate staining supported by 
histo-chemical tests to understand the behaviour of 
these cells at successive stages of ontogeny. 
Follow'ing meiosis in the microspore mother cells, 
the tapetum exhibits a glandular or parietal type of 
development. 

Microspore mother cells undergo successive type 
of meiotic division. The microspore tetrads are 
usually tetrahedral but decussate and isobilateral 
types also occur rarely. 

At maturity, the male gametophytes are shed at 
2-nucleate stage which is rather unusual for the 
family. It is also interesting to note the crystals, 
as mentioned in the earlier part of this paper, in 
the pollen grains. 

The authors are thankful to Dr. V. S. Suodara- 
lingam and the Pachaiyappa’s Charities for 
providing all facilities. 

Department of Botany, V. Gopal. 

Go\l. Arts College, Ariyalur, 
and 
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BASIDIOCARP FORMATION BY CORIOLELLUS 
SP. IN AGAR CULTURE 

Formation of basidiocarp in agar culture is an un¬ 
common phenomenon. It is recorded in some Agari- 
cales (Agaricaceae^^®, Clavariaceae^’^»8 Boletaceae^). 
Polyporales^ produce them very rarely in agar culture. 
On sterilized wood pieces som.e polyporales are, how¬ 
ever , known to produce ba.sidiocarps®. In som.e species 


interfertility® has also been examined. The authois ; 
collected a species of Coriolellus on (wigs collected 
from river Ganges and subsequent efforts resulted in 
successful culture and fructification formation by this 



Fig. 1. a. Basidiocarp foimation. in malt extract 
agar medium. B, Without basidiocarp in Czapeck's 
medium. 

fungus under laboratory conditions. Tin’s organism 
was able to grow and produce fiuiting bodies on a 
variety of mycological media, but m.alt-extract mediinn 
induced best growth and size of the basidiocarp. How¬ 
ever, the dimension of fruiting bodies was snialler in 
culture as compared to that produced in natural habitat. 
The size of pores, basidia and basidicspores w'cie 
almost similar both under laboratoiy as well as natural 
conditions. 

P.G. Botany, j(; g BiLGRAMit 

Bhagalpur University, M. A. Rizwi. 

Bhagalpur 812 007, February 17, 1977. 
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DIOSGENIN-DRY MATTER RELATIONSHIP IN 
TUBERS OF DIOSCOREA SPECIES 

DiOSGENiN, a steroidal sapogenin, is the base chemical 
for the preparation of a number of pharmaceutical 
products. Its availability from the tubers of some of 
the wild species of Dioscorea is commercially exploited. 
Dioscorea, generally grown wild, is brought under 
cultivation, thanks to the research work carried out at 
this Institute^. The purchase price of wild yam tubers 
is fixed based on diosgenin per cent. This necessitated 
the estimation of a representative tuber sample for 
diosgenin content by the purchaser. Diosgenin esti¬ 
mation by chemical procedures are tedious and time 
consuming. An observation made earlier- about the 
relationship between the colour of fresh cut D. del- 
toidea tuber and diosgenin. percent has helped in rapid 
screening of tuber samples. It was not possible to 
arrive at such relationship in D. fioribunday because 
the freshly cut tuber colour is nrainly yellow. Correla¬ 
tions, if any, between the diosgenin and other easily 
estimable constituent can also help in the satisfactory 
assessment 0 / tuber samples. With this idea in view. 


Table I gives the data of diosgenm dry matter co, re¬ 
lation coefficients. In one year old tubers of D flon- 
bmula, the relationship was significant but with low 
prediction index. Attempts to improve correlation 
coefficients by taking log dry matter, m fact, decreased 
the correlation. Even when the data were spht tnto 
different diosgenin classes the correlation coefficients 
did not Show any improvement. However the corre¬ 
lation coefficients improved substantially for tvvo 
year old tubers, showing that in one year old- 

I does not attain a state 

tubers the relationship 

of equilibrium and is perhaps m a state of flux The 
imoroved relationship in a two year old tuber is quite 
interesting from the point of view of predicting he 
diosgenin content. The tuberisat.on ra e is very slow 
in 7>. deiroidea and the samples collected be of 

more than two year old. The existence of relationship 

two vear period may be quite valid 


even for D. deltoidea. 

The relationship between 
in both species provides an 
for predicting the diosgenin 
extent (Table 1). 


diosgenin and dry matter 
easy, inexpensive method 
content, to a reasonable 


Table I 


Correlation coefficients between diosgenin and dry inatier 


Category of 
sample 

Correlation of diosgenin 
(on fresh weight basis) 
with 

Number 
of Obser¬ 
vations 

Correlation 

Regression 
equation for 
diosgenin 

S.E. (Y 
estimated) 

D. floribiinda 
(One year old) 

dry matter 

200 

0-4101** 

0-4620-1-0-2257 
dry niatter 

0*729 

D. florihimda 
(one year old) 

log dry matter 

200 

0-3013** 

1-3937+0-0769 
log dry matter 

0*763 

£>. floribiinda 
(Two year old) 

dry matter 

60 

0-6562** 

-0-16157+0-03455 
dry matter 

0*187 

D. deltoidea 
(age not known) 

dry matter 

174 

0-5805** 

2* 2913+0*06974 
dry matter 

0*274 


** Significant at 1% level. 


correlations^ were worked out between diosgenin and 
dry mitter and the results are reported. Diosgenin 
was estimated according to the procedure described 
earlier^ and dry matter by standard AOAC^ method. 

The data used were gathered during the analysis 
of D. 'floribunda tuber samples for diosgenin from various 
treatments and replications of the field experiments 
conducted during the year 1972 to 1976. The data 
on the screening of clones received for introduction 
at this centre from various regions of India were used 
n the case of D. deltoidea. 


we are thankful to Or. T. R- J™ 

>Dil Setotist and ShriP.R. Ramachander Statistician, 
or their suggestions and help in the statistical analysis. 

Indian Institute of ^' SelvaraJ. 
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PHYTOTOXIC METABOLITE FROM 
ALTERNARIA MACROSFORA 

The leaf spot disease of cotton {Gossypium 
liirsutum) caused by Alternarla macrospora is a 
widespread and destructive disease that has affected 
many areas in Southern India^-. Alternariosis is 
characterized by irregular necrotic lesions on 
leaves. The syndrome can be reproduced by 

artificial inoculation and also by the culture 
filtrate on leaves. Phytotoxic metabolites produced 
by this organism in vitro from 7-10 day old 
cultures grown on Richards’ medium when tested 
using the method of Ueno et al- (1975) showed 
toxicity to susceptible cotton leaves (MCU 51. 
The brown, necrotic lesions appeared after 16 h of 
treatment enlarging within 24 h resulting in veinal 
necrosis. Affected cell walls of the subsidiary cells 
turned browm. The rapidity of appearance of 
the phytotoxic symptoms was greater when the 
organism was grown in potato sucrose broth for 
15 days than in Richards’ medium. Culture 
filtrates w'ere extracted with ether and further 
processed into acid, neutral and alkaline fractions 
as suggested by Kohmoto et al-' (1976). Each 
fraction w'as partially purified by preparative TLC 
using benzene : acetone (2:1) as the . solvent 
system. As many as 15 zones were partitioned 
under UV and tested for phytotoxicity. Between 


the zones, there w'as an UV absorbing one present 
in all the three fractions which was found to be 
most toxic. This partially purified substance has 
an Rf value of 0*74 to 0*76. The silica g;l 
containing the sample was then scraped off the 
glass plate and placed in a small circle on the ^ 
upper side of the fresh detached leaf (MCU 5) [ 
on moist filter paper in a Petri dish. The silica ‘ 
gel on the leaf was wetted with distilled water and 
incubated in a moist chamber at 27° C. The leaf 
was examined for the induction of veinal necrou? 
after 16-24 hours (Ueno et al.-, 1975). Droplels 
of water with plain silica gel served as the control. 
Also, leaves of Cyamopsis tetragonaloba and 
Phaseoliis vulgaris produced the same syndrome. 
This fraction gave positive reaction (character s- 
tic blue colour) with Folin’s reagent when followed | 
by exposure to ammonia vapour, suggesting thiu j 
this might be a phenolic acid. Further studies ^ 
on the chemical nature as well as its action on | 
the permeability of epidermal cells are underway. . 

We are grateful to Prof. T. S. Sadasivan, 
Emeritus Professor, C.A.S. in Botany, for critical 
perusal of the manuscript; to Professor A. 
Mahadevan, Director, C.A.S. in Botany, for 
encouragement. 

University Botany Lab., R. Balasubramanian. 
Madras-5, K. S. Bhama. 

April 4, 1977. 
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specifically suggest remedies, these have to be given 
precisely. In spite of these adverse comments, the 
book could be useful if read with proper care. 

The printing of the book was done by a press which 
apparently does not have a trained proof-reader. 
Almost every page contains a printing nustake; to be 
sure, often these are errors in punctuation which, 
however, can be very mystifying at times. The reviewer 
noticed at least one instance where whole lines of the 
text are omitted. The printers do not seem to be aware 
that mathematical printing has its own aesthetics; 
they could have learned something about this if only 
they had cared to look at McGraw-Hill Company’s 
own mathematical publication. 

K. Balagangadharan. 


Reaction Mechanisms in Organic Chemistry. By 

S M. Mukherji and S. P. Singh. (Macmillan Com¬ 
pany of India Limited, New Delhi 110 002), 1976. 

pp. 388 + vi. Price Rs. 24.00. 

The authors have attempted to write a corxise 
introducion to reaction mechanisms, m.eant prim.£iily 
for post-graduate students of the Indian Ur.iveisitics. 
The authors have succeeded in producing a beck, 
impressive in get-up, moderate in price ard gereialiy 
free fronr trivial errors. 

In the fourteen chapters, the authors cover many of 
the subjects ordinarily expected to be dealt with in 
such a book. One might question the inclusion or 
omission of certain topics here ard theie, but a 
certain amount of subjectivity is unavoidable. The 
first chapter covers “the chemical bond” ard later 
chapters go on to describe the stock-in-trade of reaction 
mechanisms. The last two chapters are on organic 
photochemistry and pericyclic reactions. 

The industry and effort the authors have bestowed 
on interpreting difficult concepts, to make them more 
intelligible, is evident throughout the book. One is 
however disappointed to find that the authors do not 
give references. Also one looks in vain for the 
flavour and freshnes of the original. In some chapters 
one comes across material hopelessly out of date as 
to be misleading. Consider a few examples; 

P. 28 : “ Sydnones are stable aromatic compounds ”. 
In fact by most criteria they are not considered aro¬ 
matic.^ 

p. 28: “ The aromatic inorganic compounds having 

no carbon at all.” Again these compounds 

are not deemed aromatic-. 

Pp. 216-218: “Ring-chain tautomerisinA large 
part of the material discussed here has subsequently 
been shown to be incorrect®/4. 

Also normal phthaioyl chloride does not exist in 
equilibrium with pseudo phthaioyl chloride. 


r Cumn. 

L 5cfe/Kfi 

P. 309: Triphenylmethyl radical dees ret gij' 
hexaphenylethare as repoited heie. Later firdirtl; 
show that the reaction gives diffeient picducts^ | • 
There are also a few erroi s of fact and inteipietatk ; 
Following are examples: 

P. 1 : “Lewis structures.weie later modifc 

by Couper”, G. N. Lewis (1875-1946)^ A. 
Couper, (1831-1892)6. U 

P. 30: “Cyclo octatetraere however can escafi 
as it does, its antiarom.aticity by abandoning its pkr j 
geometry”. J 

Factors nothing to do with aromaticity or an?; 
aromaticity may be responsible for its nonplanaikii 
cf, cycio-octene, cyclo-octadiene, and cyclo-cctatiic/| 
are non-planar®. 

There are some examples of incorrect or 
quate expression or plain Indianism. I 

P. 3l: “Conjugated hydrocarbons may be."J 

“Conjugated aromatic hydrocarbons. \ 

P. 29: “ One of the spectacular exam.ples of Huckei 

rule is the discovery.” \ 

Ideas are jumbled. ; 

P. 29: 4q annulenes are not “neighbours” ol’ki 
4- 2 annulenes. These deficiencies (which can i:,' 
corrected in a subsequent edition), should not blik; 
us to the fact that authors have written a letuMdi, 
good book which can be useful to M.Sc. siLccri,' 

1. Garret, P. J., Aromaticity, McGraw-Hiil Bid. 

Com.pany, U.K. Ltd., 1971, p. 3 35. 

2. AUcock, H. R., Phosphorus-'Nitrogen Gi- 

poiinds. Academic Press, N.Y,, 1972, Chap!;:: 

I and 111. 

3. Larson, H. O. and Sung, G. S. K,, AustraLI 

Chem., 1962, 15, 261. 

4. Wiberg, K. B. and Holmquist, H. W., J. Or 

Chem., 1959, 24, 578. ' 

5. Staab, H. A., Brettstneider, H. and Brunner. H. 

Chem. Ber., 1970, 103, 1101. 

6. Gillispie, C. C., Dictionary of Scientific Eh 

graphy, Charles Scribners Sons, N.Y., bli 
3, 448. 

7. Ibid., 1973, 8, 289. 

8. Lippincott, E. R., Lord, R. C. and McDonak 

R. S., /. Am. them. Soc., 1951, 73, 3370. 

M. V. I 


Annual Review of Genetics, Vol. 10. Edited 1 
Herschel L. Roman. (Annual Reviews," In 
Palo Alto, California)., pp. 465. Price: USA J7.C 
Elsewhere $ 17.50. 

Volume 10 of this series lives up to the usual si: 
dards of the Annual Review, and the review's clea 
show the insight and a willingness of the authors 
be informative and provocative. 

There are altogether fifteen essays in Vol. 
ranging from plasmids, insertion elements of bacO 
to developmental and biochemical genetics of Die 
phila and human genetics. 
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A. M. Chakrabarty describes the nature and 
properties of plasmids in Pseudomonas. This includes 
the study of the degradative plasmids which are a 
new type, helping in the survival of the organism in 
soil by their nutritional versatility, i.e., capacity to 
eat up hydrocarbons of oil and resistance to mercury 
salts. This review is very rewarding in view of the 
rapid emergence of drug-resistant strains of Pseudo¬ 
monas which is a major clinical problem and is impor¬ 
tant in the utilization of hydrocarbons. 

MacIntyre and O’Brien have compiled very useful 
data on how biochemical loci are detected and mapped 
in Drosophila, which is fast becoming a popular 
organism for the investigatiors in molecular genetics. 

Weatherall and Clegg have reviewed the current 
state of knowledge about the molecular genetics cf 
human hemoglobin. This gives a clear insight about 
the knowledge on the normal genetic control of 
hemoglobin production at the molecular level and 
projects questions which are unarswered, such as, 
control of erythroid differentiation and molecular 
basis for i8-thalassemias. 

Transposition elements, popularly known as “jump¬ 
ing genes” have recently assumed great importance 
in genetics. A. I. Bukhari deals extensively with 
one of these transposition elements, v/z., bacterio¬ 
phage, Mu. More details of such elements are 
available in a recent monograph, “ DNA Insertion 
Elements, Plasmids and Episomes” published by 
Cold Spring Harbor Laboratory, New York, 

Other topics covered in the Reviews include “ Gene¬ 
tic Control of Chromosome Pairing in Wheat” by 
E. R. Sears, “The Genetic Control of Meiosis” by 
Baker etal.^ “Bacterial Mutator Genes and Control 
of Spontaneous Mutation” by DeFries etaL, “The 
Theoretical Population Genetics of Variable Selection 
and Migration” by J. Felscnstein, “Genetics of 
Transplantation” by F. H, Bach and “Genetics of 
the Bacterial Phosphoerolpyruvate: Glyccse Phos¬ 
photransferase System. ” by C. Cordaro. 

M. S. Shaila. 

T. Ramakrishnan. 

Irrigation and Drainage. By R. K. Sivanappan and 
K. R. Karai Gowder. Popular Book Depot, 14-B, 
Sterling Road, Nungambakam, Madras 600034, 
1977., Pp. 308, Price Rs. 20-00. 

Even though the book is written primarily for 
undergraduate students in Agricultural Engineering, 
Soil Physicists and Irrigation agronomists will find 
this book to be an excellent source for com.plete infor¬ 
mation on irrigation and drainage. This book is 


a welcome edition to the subject cf irrigation and 
drainage. The book is well orga’'ized and illustrated. 

This new book has the following chapters: 

(I) Introduction, (2) Sources of irrigation water, 
(3) Wells and well sinking, (4) Water requirenaent of 
crops, (5) Conveyance and distribution of water, (6) 
Land levelling and grading, (7) Measurement of water, 
(8) Soil-water-plant relationship, (9) Scheduling irri¬ 
gation, (10) Surface and subsurface irrigation. (11) 
Sprinkler irrigation, (12) Irrigation of important crops, 
(13) Agricultural drainage and reclamation, (14) Design, 
construction and maintenance of drainage, and 
(15) Water lifting devices for irrigation and drainage. 

The different sections of the book that deal with 
actual case studies and with practices are of unique 
value. All the various kinds of efficiencies associated 
with irrigation are listed and defined. Procedures 
for estimating hydraulic conductivity, infiltration rate, 
etc., are presented including plans for much of the 
equipments used. 

The book contai"s 25 tables and more than 100 
figures. Much of the data presented in the figures 
should be of particular value to the teacher. There 
are 111 impressive literature citations. However, 
the majority of references are in the pre-1970 with 
approximately less than 5% of the references in the 
1970-75 era even though the book is published in 1977. 
In 36 citations, year of publication ha.s not been given 
and is really a glaring mistake. In som.e cases, refer¬ 
ences have not been given in chronological order, e.g.^ 
Pages 134, 229 and 253. 

The authors cover a wide range of subjects and 
possibly because of this, certain subjects are treated 
in a very superficial manner. The information such 
as net area irrigated, area irrigated source-wise, etc., 
given in tables are old and should have been 1975 
later data. The chapter on soil-water-plant relation¬ 
ship is incomplete. Soil-water has been discussed 
in brief but not on water-plant relationship. Pressure 
plate apparatus comes hardy in determining 1/3 and 
15 bi’'S maisture but has not been included. Though 
the title of the book is ‘Irrigation and Drainagee, 
the drainage part has not received the same attention 
of the authors as that of the irrigation part. The 
book is not free from spelling mistakes. 

Though the price is reasonable, the authors should 
have used better quality paper for printing and the 
book should have been well bound. The present 
publication has filled the lacuna to a great extent and 
the publication serves as a useful text for the under¬ 
graduate students in Agricultural Engineering and 
Agriculture. 

T. Satvanarayana. 
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abstract 

of lattice dimensions, Ti-Ti distances and other structural parameters of TisOa with 
f y-dopmg are reported. The results are consistent with the band crossing 

mecnanism of the semiconductor-metal transition. - ® 


undergoes a semiconductor-metal transition 
around 400® K > without any accompanying 
change in crystal symmetryi'2. The transition is, 
however, accompanied by a change in the c/a 
ratio. The transition is considered to be due to the 
crossing of and bands with increase in 
temperature^^. All the recent studies on the Tio 03 
transition are in conformity with this mechanism. 
According to this mechanism, the Ti-Ti distance 
along the three-fold axis should increase with 


entirely in agreement with our results^ in that 
both the studies show the expectedl 
variations in Ti-Ti distances and other* 
structural parameters with temperature. In. 
this communication, we report the results of our 
detailed crystallographic studies on the V^Oa** 
doped Ti 203 system. We consider these studies 
to be important in understanding the mechanism 
of the semiconductor-metal transition in Ti 203 
and the mode of action of the V^ i- impurity; 


Table I 


Lattice parameters and structural data of V^O^-doped TkO^ 



Ti 203 

0-5% v,o. 

2-0% VjOa 

4 % V 4 O 3 

10% V »03 

H.T. TisOa 
(580° K) 

a A 

5-431 (1) 

5-431 (1) 

5-439 (1) 

5-451 (4) 

5-473 (1) 

5-478 (2) 

a deg 

56-71 (1) 

56-627 (1) 

56-37 (1) 

56-07 (2) 

55-57 (1) 

55-84 (1) 

^hex A. 

5-159 (2) 

5-155 (2) 

5-138 (1) 

5-125 (3) 

5-102 (1) 

5-129 (2) 

Chex A 

13-625 (2) 

13-629 (2) 

13-677 (3) 

13-735 (3) 

13-840 (3) 

13-823 (2) 

cla 

2-641 

2-644 

2-662 

2-680 

2-713 

2-695 

Bond Length A 

Mi-Mj 

2-582 (1) 

2-584 (0) 

2-602 (0) 

2-628 (0) 

2-658 (0) 

2-657 (0) 

Mi-M, 

2-954 (0) 

2-989 (0) 

2-982 (0) 

2-976 (0) 

2-968 (0) 

2-982 (0) 

Mx-Oi 

2-067 (1) 

2-061 (2) 

2-067 (1) 

2-070 (2) 

2-072 (1) 

2-079 (1) 

Mi-O. 

2-027 (0) 

2-027 (1) 

2-019 (0) 

2-017 (1) 

2-012 (1) 

2-019 (1) 

Oi-O, 

2-796 (1) 

2-787 (2) 

2-782 (1) 

2-769 (2) 

2-753 (1) 

2-769 (1) 

O4-O5 

3-073 (1) 

3-074 (1) 

3-060 (1) 

3-056 (1) 

3-048 (1) 

3-062 (1) 

Oi -04 

2-792 (1) 

2-787 (2) 

2-794 (1) 

2-801 (2) 

2-805 (1) 

2-811 (2) 

Oi-Ol 

2-882 (2) 

2-882 (3) 

2-884 (2) 

2-894 (3) 

2-899 (2) 

2-904 (2) 


temperature, while the opposite would be true for the 
Ti-Ti distance in the basal plane. Doping of 
Ti^O^ by V 2 O 3 progressively reduces the magnitude 
of the conductivity jump, until at 10 % V^O^, the 
material is metallic^ ; the lattice parameters of 
10 % V^O-j-doped sample are reported to be close 
to those cf the high temperature metallic phase 
of Tl, 0 .^»’^. We have been carrying out detailed 
crystallographic studies of pure TioO^ and also of 
TioO.'j doped with V .>03 fbr the past some time. We 
have just noticed a publication of Rice and Robin- 
sont, on the temperature-dependent structural changes 
in pure TioO^. The results of these workers are 


Single crystals of TioOg and VoO^-doped TioO-^ 
were mounted on the goniometer head of an 
Enrauf-Nonius CAD-4 diffractometer. A higlx 
temperature attachment built locally was used for 
the study of TioOg^. Lorentz polarisation and 
absorption corrections were applied and the 
structures refined by least-square treatment. 

Variations of the lattice parameters of Ti^O^ with 
temperature and also with the incorporation of 
V .,03 are shown in Fig. 1. We see from the 
figure that the lattice parameter variations in the 
two cases are not exactly identical. Thus, the 
unit cell volume of Tio 03 increases with tempera- 
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Onset Height of Range-Spread F Over the Equator 


tion during the early part of the night is of Range 
type while the Frequency spread is generally a 
post-midnight phenomenon. 



Fig. 1. A few ionograms at Huancayo showing 
Range-spread F simultaneously with clear /i’~/ trace! 

Results 

In Fig. 1 are shown a few sample ionograms. 
of Huancayo? with Range-spread F configuration. 
The ionogram in Fig. 1 (a) is the generally com¬ 
mon type of Range-spread in which the critical 
frequencies are very clear and the diffuse echoes 
are seen only at the lower frequency end of the 
ionogram. The normal Ji-f trace cannot clearly 
he seen in these conditions within the spread F 
echoes. The virtual heights of the normal trace 
and the spread F echoes cannot be differentiated in 
most of these cases. In Fig. 1 (^) is chown the 


ionogram at 2300 LT on 11 June 1975. Here ton . 
the critical frequencies are very definitely 

identified. The spread F echoes have a dear ^ 
minimum virtual height which is more or less | 
constant with frequency. Within the frequency • 
range 2-3 MHz the minimum height of the spread ; 
is lower than the virtual height of the normal | 
echoes ; however, it is diifiicult to be sure if the ; 
height of the spread F echoes is less than the ^ 

base of the F layer. In Fig. 1 (c) is reproduced [ 

the ionogram at 1915 LT on 13 September 1973 | 
where the normal F region trace can be seen ; 
below 2 MHz even within the spread F configura- • 
tion. The spread F is seen from heights signih- : 
cantly below the base of the F layer. A more , 
remarkable ionogram is shown in Fig. 1 at : 
1845 LT on 22 March 1974. In this case the | 

spread F echoes are seen even at the height oE 

about 180 km whereas the minimum virtual height 
of the F layer is more than 300 km. The trace 
of the ionogram being fairly constant with 
frequency, the base of the F layer would not be 
much different from li'F. This record clearly 
demonstrates that the Range-'spread F starts at a 
height significantly lower than the base of the 
F layer sometimes by more than 100 km. 

Further close examination of the spread F con¬ 
figuration suggests a number of regions of con¬ 
stant height from where the scattering occurs. It 
is suggested that these spread F layers below 
F layer are due to large plasma density gradients 
present between the E and F regions during night¬ 
time hours. 
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TONSILS AND OTHER LEUCOCYTOPOIETIC CENTRES IN THE INDIAN WATER-SKIPPING 
FROG JfANA CYANOPHLYCTtS (BOULENGER) 

HARISH C. NIGAM 

Head, Zoology Department, Lucknow Christian College, C-52, Niralanagar, Lucknow 226 007, India 

Abstract 

Frogs are very prone to infections of bacteria and the protozoa as they imbibe water through 
their skin or breathe air into their lungs. They are also liable to attacks by similar microbes in the 
soil during hibernation. Therefore their bodies are equipped with special Icucocytopcietic centres 
to fight such i ifections. During active periods these ce dres produce leucocytes, at other times they 
are reduced to mere adipose tissues. 


Introduction 

4 MPHIBIAN tensiks were reported by Kingsbury"*, 
BraunmuhF, and Knower-^ and quite a few 
lymphoid, and leucocytopoietic centres were described, 
some of which were associated with blood vessels. 
This author^* (1975) described tonsils and a 
number of leucocytopoietic centres in the Indian 
bullfrog Rana tigrina (Daud). Since then the 
same author has been working on other Indian 
anura. This paper is aimed tO' describe the tonsils 
and leucocytopoietic centres in another Indian, 
species of frog. 

Material and Method 

Freshly narcotized and formalin preserved frogs 
of this rather less-known and small-sized .species 

were dissected (throughout the year) taking into 

account both active and hibernation periods. Gum 
was injected*^ into the lymphatic system through 

the dorsal cutaneous lymph .sinus of frogs 

naircotized, with 3 ml of 1 % urethane solution. 
The injection increased the colloidal osmotic 

pressure in the tissue spaces ; this prevented the 
back flow of the fluid into the venules and hence 

led to the swelling of lymph sinuses. This 

technique helped in observing the lymph sinuses 
and studying the lymphoid centres. The suspected 
lymphoid centres were exposed and their relations 
with the blood vessels traced out. Grafts from, 
the suspected centres were macerated on the 

microslides andi examined for their histological 
nature and contents. Leishman’s stain was 
Used to identify the leucocytes. 

The lymphoid centres appeared as distinct 
irregular but well organized pale yellow or pinkish 
masses in the preserved as well as fresh frogs 
(collected from February to September). 

Observations 

1. Buccal or preorbiial tonsils .—^These organs 
were exposed by cutting away the roof of the mouth 
cavity, where they appeared as two symmetrical, 
pinkish, oval and compact structures in front of 
the inbulgings of the eye balls and behind the 


vomerine teeth. It may be recalled that Rana 
tigrina and pharyngeal tonsils placed just beneath 
the inbulgings of the eye balls. Because of their 
forward positions in Rana cyanophlyctis, they have 
been de.signated as ‘buccal tonsils’ or preorbital 
tonsils’. 

2 . Thymus. —^This is a lymphoid organ. A 
pair of these was observed behind the tympanic 
membranes and under the depressor mandibulae 
muscles. 

3. Superior and. inferior pectoral leucocytopoietic 
centres. —^These paired and: bilaterally symmetrical 
centres were identified by their yellowish tinge in 
the vicinity of the pectoral girdle lying superficially 
between the skin and the muscles. The superior 
pectoral centre was placed in front of the clavicle 
and was exposed by lifting the pectoral and coracoidal 
muscles overlying it. The centre was closely 
associated with the faciomandibular vein where it 
split up into facial and mandibular veins. The 
entire centre was bathed by the large pectoral 
lymph sinus. The inferior paired centres were 
expo.sed by cutting away the skin from the chest 
and lifting the pectoral mirscles to bring in view 
the coracobrachial muscles. The roughly triangular 
inferior centre, like the superior centre, was inter- 
spread at the junction of two veins, brachial vein 
from, the arm and the musculocutaneous from the 
abdominal muscles and the skin. Contrary tO' the 
situation in Rana tigrina, these centres were not 
extended into the arms, but likewise they were 
bathed by the large pectoral lymph sinus. 

4. Pericardial or median pectoral centre .—^This 
occupied the same position as in Rana tigrina, lying 
in. front of the heart and behind the hyaline 
omosternum of the pectoral arch. However, this: 
centre was proportionately bigger than the same in 
Rana tigrina and was bilobed having orange-yellow 
colour and somewhat lobular in nature. 

5. Internal mandibular centre. —This paired 
centre was approached by first cutting away the 
skin of the throat thereby exposing the large 
mylohyo'id muscle below the floor of the mouth 
cavity, and by further pulling out the same muscle., 
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Each mandibular centre appeared as yellowish, 
broadi with somewhat pleated inner border parallel 
to the mandibular ramds. It surrounded the 
internal mandibular vein all the way up to the 
tip of the snout. It was bathed by the sub¬ 
maxillary lymph sinus. 

6 . The sublingual centres. —These were exposed 
along with the internal mandjlbular centres as 
two closely set ovoid and compact bodies of 
yellowish colour (somewhat diffused in Rana 
dgrina). 




Fig. 1. Diagram of the leucocytopoietic centres 
of Rana cyanophlyctis (ventral), x 3. (SUB LIN 
sublingual centre ; SUB MANDI, submandibular 
PECT, superior pectoral centre ; INF 
PECT, inferior pectoral centre ; PERIC, pericardial 
centre; MUSC CUT, musculocutaneous vein.) 

Discussion 

Presence of lymphoidal masses in the body of 
• anura was known^ long before this author^ 
.described them in the Indian bullfrog Rana tigrina. 
.Most of the- lymphoid centres were found in 
association with larger veins or between the skin 
and the. muscles, some were actually surrou^idect 


y Science 

by lymph sinuses. It was confirmed^ that dunnS 
spring, these lymphoid masses produced 
lymphocytes and phagocytes, but appear to 
fat at other seasons. From the fact that lyinp^^ 
cytes are accumulated in the lymphoid centf'-” 
during the active periods of the lives of the 
some woirk:ersi'''>.^ named at least one pair 
lymphoid organs as 'tonsils’. The present auth^J 
found tonsils earlier in Rana tigrina and 
Rana cyanophlyctis, but in different locations 
referred to earlier in the text. Histological 
tions of the tonsils and other leucocytopoi^^-'; 
centres revealed that during active periiods 
Rana cyar\ophlyctis, (i.e., March, to September^ 
these centres are leucocytopoietic and crowd-*- 
with leucocytes, the adipose cells are scanb- 



Fig. 2. Diagram of the mouth cavity of Ra 
cyanophlyctis showing the location of the buc( 
tonsils, X 3. (BUG TON, buccal tonsil; VOMI 
TEETH, vomerine teeth.) 

From middle October to following February, 1 
adipose cells take over the leuoocytes whi 
become far less in number than the adipose ct 
(Plates I and II). Thus their lencocytapoi-; 
activity coincided with the active period of 
life of the frog. 

Since most of the centres described are associa 
with veins, it is quite logical that the leucocy 
produced at these centres must be passing on i 
the yeins and also iptp the surrounding lyn 
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sinuses where they are useful in fighting the 
microbial infection entering through the skin. 



Plate I. Photomicrograph of the leucocyto- 
poietic tissue of the hibernation period, x 300. 



Plate IL Photomicrograph of the leucocyto- 
poietic tissue of the posthibernation period, X 300. 

Absence of the leucocytopoietic centres in the 
pelvic region of Rana cyanophlyctls, contrary to 


Rana ti^qrina, may be accounted for, by the small 
size and slender body of Rana cyanophlyctis, 
which is roughly l/3rd the dimensions of the 
bullfrog Rana !i:^rina. It is, therefore, concluded 
that the leucocytopoietic centres of Rana cyano- 
phlyctis are also defence stations from which 
hosts of phagocytic cells are mobilized for attack 
against bacterial and protozoan invaders with the 
food and air reaching the mouth and lungs and 
alsO' those coming with water diffusing through, 
the skin. 
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P. N. KRISHNAN NAMBTSAN, P. T. LAKSHMANAN and K. Y. MOHAMMED SALIH 
Department of Marine Sciences, University of Cochin, Cochin 682 016, Reiala 


Abstract ’ • ■ 

The bivalve, Meretrix casta (Cheminitz), when maiJ-tair.ed in sea water fir ing va, iovs cor- 
centrationsofeoDoer was found to take up large amourts of the n-.etal; a linesr relation between 
rate of uptake and copper (11) concentration was observed. Gill tissues form the ntajor site cf 
accumulation. Mortality was comparatively low, even in lu ppm solutior s. ■ 


Introduction 

N recent years, many papers on the toxicity of 
heavy metals on marine and estuarine organism.^ 
haVe been publishedt'io. it is generally observed 
that the metals at lethal and sub-lethal levels are 
^ecpimulated to very high levels, often depending 


on the animals and envifonmentaT par«V 
meters->5,6)9,io. However, the mechanism of such 
accumulation is not well understood. 

' Molluscs form a particularly important group 
of animals njoted ^or tiheir ‘ ability to take up 
large amounts of metal ions from solutions. The 
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trace metal ac.cumulaition by estuarine molluscs 
has been studied by various workers^^^'is. Bivalves 
have also been considered as possible indicators of 
marine pollution by non-radioactive trace 
metals^^’t 2 ,14. 

The enrichment of trace metals within certain 
animals and their trsuisfer through food chain to 
higher animals constitute a danger to- man. High 
amounts of zinc, cadmium and copper would cause 
symptoms of nausea and vomiting ; the toxic effects 
of mercury are well known!5. 

The present work is on the toxicity and uptake 
of copper(II) on the back-water clam, Meretrix 
casta, which is abundantly found in the Cochin 
estuary. Estuary is an important part of marine 
enyirpnmejit and owing to incileased industrial 
activities and failure to take sufficient safety 
measures, it is becoming polluted by various 
chemicals. This study was undertaken to know 
the toxic effect of copper salt on the animal and 
to find out whether it could be used for monitoring 
the heavy metal pollution. The uptake of Cu by 
the clam, Meretrix casta, exposed to different con¬ 
centrations of Cu was investigated. 

Materials and Methods 

The clams were collected from a place about two 
kilome^rs south-east of the- Cochin bar-mojuth. 
Animals of length 30*0 ± 0-5 mm were taken. 
They were acclimatised to the laboratory conditions 
by maintaining in millipore filtered sea water in 
lar^ polythene vessels ; the salinity was ca. 10%o 
which corresponds to the natural habitat salinity 
of the experimental clams. The water was aerated 
daily. Two series of tests were conducted. 

In case 1, thirty animals each were kept in 
five litres of sea water containing 0*5, 1*0, 5*0 
and 10-0 ppm Cu(II) as copper sulphate. 
Temperature was 27-0 ± 2® C and oxygen content 
was 95 ±: 10% saturation. The medium was 
changed once every two days. The pH was 
maintained at 6*5 it: 0-1, The mortality was 
noted every twenty-four hours. After a period of 
20 days, six animals from each vessel were 
analysed for the total copper content of the whole 
soft tissues {vide infra). 

In the second series of experiments the animals 
were treated similarly. At definite intervals (as 
shown in Figs. 3-5) samples of five animals each 
were disseqted int^ different comppnenJt organs, 
adductor muscle, gills, mantle and foot. 

The various tissue samples were dried to 
constant weight at 80° C under vacuum. The dry 
tissue was homogenised into a fine powder, and 
ashed at 450-500° C. The ash was extracted with 


1 : 1 HCl and the copper content of the sample 
wbs determined spectrophotometrically by the i 
lUPAC carbamate method^: 

In all experiments, the animals were fed on the 
blue-green, algae, Synnecliocystis grown in a metal 
free medium; 5 ml of the suspension containing ^ 
ca. 30,000 cells/ml were added to each tank, 
once every 24 hours. Blanks were run con- i 
currently. Analysis on the composition of the j 
medium used was also carried out. All chemicals 
used were of analytical reagent grade. 

Results and Discussion 

Results are presented in Table I and Figs 1 to 5. 
Table I gives the data on the water quality. The 
important reactions which reduce the free metal¬ 
ion concentration in aquatic medium are^S’!^ : 

2 Cu2+ -h 2H:0 ^ Cii(OH)o“ i -1 2F ' (1) 

and 

Cu2++ C03'-^Ci:COc. (2) - 

Table I 

Water characteristics 

S%o = 10-5 I 


Na 

K 

Ca 

Mg 

Fe 

Cu 

CI¬ 

SC/ 

NO 2 —N 
NO3 —N 


PO4 —P 
SiOs —Si 
pH 

Temperature 


3800 ppm 
150 ppm 
560 ppm 
242 ppm 
1-1 /zg at.l-^ 
Nil 

5820 ppm 
820 ppm 
3*29 (Mg at. 1"! 
4-16 /xg at. 1"! 
Traces 

61*5 /xg at. 1“^ 
6-5 i0*l 
27 ± 2''C 


Adsorption of cupric ions also decreases the 
amount of copper in solution. All these processes 
are, however, significant only at higher pH values. 

Figure 1 gives % mortality versus time (in, 
number of days) of exposure to Cu(II) salt solutions. 
The mortality observed in the initial stage stopped 
after a couple of days, the animals developing 
some resistance. The animals were found to 
survive even upto 2 months in an unbuffered 
medium of 10 ppm Cu(II). Earlier experiments 
on the effect of copper (II) on the black clam, 
/lUorita cyprinoides van cochinensis have shown 
that a concentration above 0-75 ppm is toxic and 
an LCjjq value for a 10-day period was found 
to be 2 ppm!s. 
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It was observed on dissecting that the gills of 
all the clams maintained in 5 ppm and 10 ppm 
solutions had some deterioration; a change of 
colour from grey to yellow was observed. This 
may be due to the complexation of the copper in 
the gill. One of the suggested pathways!-^ of 
heavy metal accumulation is by coordination 
through organic molecules, presumably, using 
the -NH and/or -SH groupings of the protein 
molecules. However, nothing much is known at 
present about the nature or composition of such 
complexes. The comparatively high amount of 
copper present in the gills may be because of the 
filter feeding nature of the animals. Other workers 
have also made similar observations. 

The present study indicates that Meretrix ca^ra 
could be successfully used for monitoring the 
heavy metal pollution of the aquatic environment. 
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USE REMOTE SENSING OF ENVIRONMENT* 


^HE cataloguing of the natural resources of a country 
* is essential for its ecnomic growth. To do this by 
conventional means is an arduous and time-consuming 
task. Geologists have to travel through the length 
and breadth of the land exploring for minerals and 
ores; surveyors have to go to the most inhospitable 
places with their theodolites preparing maps; forest 
rangers have to wade through dense vegetation assess¬ 
ing the forest wealth; and agronomists have literally 
to move from field to field studying the conditions of 
the soil and crops and estimating the yield. All this 
will change even in developing countries when 'the 
science of remote sensing gets perfected and establishes 
itself as a new mode for natural resource survey. 


* Remote Sensing of Environment. Edited by 
Joseph Lintz (Jr.) and David S. Simonett (Addison 
Wesley Publishing Co., USA), 1976. Pp. xix-4-694 
Price S27.50. ' ’ 


Remote sensing is based on the simple concept that 
each feature of a terrain emits or reflects electromag¬ 
netic energy at specific and distinguishable wavelengths. 
The spectrum may vary from the shortest wavelength 
corresponding to gamma rays, going up the scale 
through the ultraviolet, the visible, the near infrared, 
the thermal infrared reaching microwave regions. 
Remote sensing can also be done by the precise 
measurement of gravitational and magnetic fields. 

The cameras or devices that sense the electromag¬ 
netic spectrum can be mounted on different ‘ plat¬ 
formsThese could be kites, balloons, aeroplane.s 
and satellites; they are stabilised against roll, pitch, 
yaw and insulated agiinst vibrations. 

The optical camera was invented more than a 
hundred years back. However if it is to be used for 
aerial photography the aberration of the lens must 
be a minimum and these photographs can be inter- 
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preted only if they are sharp and undistorted. Very 
good aberration-free lenses have now been designed 
and roll films having good dimensional stability are 
being produced. In most aerial cameras, rollers guide 
the film surface of a locating plate. During an ex¬ 
posure suction is created which holds the film against 
this flat plate avoiding any possible distortion. 
Usually, both black and white and colour films, sensi¬ 
tive to the visible and near infrared, are used* thus 
increasing the information content of the photographs. 

The panoramic camera makes it possible to photo¬ 
graph a large area in a single exposure. The lens 
moves from side to side or in other words “pans” 
as the aircraft advances and the image is continuously 
recorded on a film held in the forna of an arc of a 
circle. To minimise the aberration of the lens, a 
narrow angular field is provided by a narrow slit near 
the focal plane of the camera. This produces extrenaeiy 
sharp images. 

The “multiband camera” with nine lenses, each 
having a carefully cheseii combination of filter and 
fiina can record simultaneously nine photographs of 
the same terrain in different wavelength regions,ranging 
from the ultraviolet to the near infrared (0-4/xto 
0‘9iu). 

One of the most important regions of the spectrum 
is the thermal infrared region which is quite insensitive 
to photographic film. Here one has to shield the senscj* 
from the thermal radiations coming from the camera^ 
equipment, etc. A rotating mirror directs the infrared 
energy emanating from a point on the terrain to a pin¬ 
head sized solid state detector which can be cooled 
by liquid nitrogen or liquid helium. The electiical 
signal generated at the detector is used to produce a 
visible picture on a cathode ray tube. By using proper- 
detectors these “optical mechanical scanners” can 
provide multiband imagery from the near ultraviolet 
to the thermal infrared. 

Another revolutionary development is the side 
looking airborne radar (SLAR) which brings to remote 
sensing an all-weather, round-the-clock use. The 
basic principle of this system is simple but its practical 
achievement involves extremely complimated techno¬ 
logy. The transmitting antenna in the plane sends 
a short pulse of microwave energy out of one side of 
the plane. The pulse strikes the ground and the reflec¬ 
tion is collected by a sensitive antenna system. There 
is a time delay between the incident pulse and the 
reflected one which can accurately be measured, the 
delay being greater for that part of the terrain that is 
farther away from the plane. Another changing para¬ 
meter is the frequency of the reflected signal which 
changes (due to Doppler efl'ect) according to whether 
the plane is approaching a point or receding from it. 
SLAR uses these two discriminatory effects, v/z., the 
time delay and the frequency change to obtain a syn¬ 


thetic aperture which increases the spatial resolution 
enormously. The antenna receives the reflections 
directly opposite to the aircraft, f.e.,the part exhibiting 
no Doppler effect. The radar images are again trans¬ 
formed into photographic image. 

The analysis of the remote sensing ‘ pictures ’ depends 
on the spectral response patterns, or if one uses the 
jargon ‘ multiband tone signature ’ given by each 
feature. It is therefore essential to study known 
objects on test sites and record their unique response 
patterns to various wavelengths. As the number of 
spectral bands increases, the recognition pattern of 
each * natural resource ’ on environmental features 
becomes more certain. 

The analyst is finally confronted with a large number 
of black and white images each corresponding to a 
spectral band each with distinctive tone values. Such 
a situation can be very confusing and many techniques 
have been evolved for interpretation. One method 
to deal with this problenr is to reconstitute the multi- 
spectral black and white images into a single composite 
colour picture using colour filters. By changing the 
colour filters, the colour contrast can be varied, one 
effective combination providing the best interpreta- 
bility for one kind of feature of interest. The second 
method is to use photo-electric sensors to scan all the 
black and white images so that for each spot scanned, 
with its built-in menaory system, the sensor can auto¬ 
matically determine the tone signature which will 
result in a tape print-out indicating the ‘ objects ’ 
and identification of the conditions encountered. The 
third method, which is the most sophisticated and 
desirable one, uses a magnetic tape with a memory 
and microprocessing capability making it possible 
to have an inventory of all relevant identification only 
a few seconds after the remote sensors have flown over 
the area of interest. The information thus obtained 
can be telemetered to the earth. It need not be men¬ 
tioned that these processes require the use of very 
sophisticated electronics and computers and software. 

The capabilities of remote sensing techniques via 
satellite or even an aeroplane are myriad. In agricul¬ 
ture it can give information on the type of crops grow¬ 
ing in each field, and the possible yield. The plant 
stem rust in wheat, the blight in potato or the coconut 
disease are easily recognisable by the change in the 
reflectance of the plant in the near infrared region. 
Unhealthy individual plants can be identified from 
satellites. Since plant diseases can completely destroy 
the annual production targets, the importance of early 
detection of these on the economy of a country is of 
the greatest significance. 

Water resources can be sensed and managed by 
remote sensing. One can locate and even estimate 
the volume of the surface and sub-surface flow in 
water sheds. The area and depth of snow can be 
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determined fairly accurately permitting the regulation 
of the impounding and release of waters.in reservoirs. 

Geographers can analyse land use patterns and study 
the eifeet of climate on plant life, - Engineers planning 
l irge CO istruction'projects can obtain data on topo¬ 
graphy, rocks, minerals, soils and conditions of 
drainage. Minerals and petroleum can be detected. 
Soil scientists can not only record the physical and 
chemical characteristics of the soils but correlate these 
with the geological features. The forester can detect 
fires and estimate state of health and werlth of a forest. 

Ocean currents can be mapped, distribution of 
marine organism and marine animals can be seen, 
water pollution can be determined. Daily and seasonal 
changes and the state of the sea can all be monitored. 
These are only a few of the benefits that can accrue 
from remote sensing. 

But even in this brief popular account one can see 
that remote sensing is a very complex field. In the 
book under review the editors have collected articles 
written by experts covering practically all the aspects 
of remote sensing using electromagnetic spectrum. 
The first part deals with the physics of remote sensing 
together with the problems of the effect of atmospheric 
absorption on data accumulation and how this can 
be overcome by judicious data processing. The philo¬ 


sophical problem of remote sensing is also dealt with 
in one chapter. 

The second part deals with instrumentation of remote 
sensing—the photographic, the non-photographic, the 
passive and the active microwave systems, sensors for 
space aircraft and geophysical airborne systems. Part 
three deals with data processing, qualitative and quanti¬ 
tative image analysis. The fourth and the final part 
deals in detail with many applications of remote sensing 
—uses in agriculture (crop identification, crop diseases, 
iisect infestation), in forestry (tree identification, 
study of diseases, insects and pollution in forests), 
In geography (scale and resolution, dimensional change 
detection of urban characteristics, land use studies, 
thematic mapping), in geology and geophysical pros¬ 
pecting, in water resource suivey (hydrology, contami¬ 
nant dispersion in water bodies, ground water systems); 
in oceanography (physical, biological, geological, 
chemical oceanograph, maritime weather, fisheries, 
coastal engineering and hydrology, sea ice). It is a 
comprehensive book. Some of the chapters are 
lucidly written while others (by the very nature of the 
contents) make difficult reading. Reviewer feels that 
this book must be bought by all the libraries in India 
to enable our scientists and students to become aware 
of the importance of this field, so necessary for our 
economic growth. S. R. 


SECOND ALL INDIA SYMPOSIUM OF DEVELOPMENTAL BIOLOGY 


The Second All India Symposium of Develop¬ 
mental Biology will be held from 5th to 7th 
Novemjber 1977 at the Department of Zoology, 
Poona University. The Symposium will have six 
sessions : Differentiation- and Morphogenesis, Cell 
and Tissue Culture Developmental Genetics and 


Molecular Biology, Regeneration, Teratogenesis, 
Developmental Approach for Insect Control. For 
further details please contact: Rhofes'sor Leela. 
Mulherkar, Department of Zoology, Poona Univer¬ 
sity, Poona 411 007. 


SYMPOSIUM ON STUDY AND MANAGEMENT OF WATER RESOURCES IN 
ARID AND SEMI-ARID REGIONS 


A symposium on the above subject will be held 
in March 1978 at Physical Research Laboratory, 
Ahmedabad., The following subjects will receive 
major attention: (1) Use of Tracers, (2) Use of 
Simulation Models, (3) Soil-Water-Plant Relation¬ 
ship, (4) Use of Remote Sensing and Aerial Photo¬ 
graphs, ('5) Water Resource. Management. Any 
other topic for discussion’ at this symposium may 
be suggested. 


Written abstracts (about 3 pages) must reach 
P]^ by 15th December 1977. Arrangements are 
being made to publish a separate volume con¬ 
taining symposium, proceedings including discirssions. 
Last date f.-j- submission of completed paper is 
1 st February 1978. 

Further details can be had from Dr. S. K. Gupta, 
Convener, Room No. 258, Physical Research 
Laboratory, Ahmedabad 380 009, 
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SPECTROPHOTOMETRIC DETERMINATION OF 
OSMIUM WITH MEPAZINE HYDROCHLORIDE 

Mepazine hydrochloride, MH, l0-[(l-niethyl-3-piperidyl) 
methyl] pheiothiazine hyd’*ochloride is recommep.ded 
as a new reagent for the spectrophotonaetric determi- 
aatioa of osmiLim(Vnr). The method involves the 
formation of a red coloured species which is believed 
to be a radical cation in 1-0-3-ON HCl. For full develop¬ 
ment of colour intensity a ten-fold molar excess of the 
reage it is required. The red species exhibits maximum 
absorbance at 512-516 nni. The reagent and the 
metal do not absorb at this wavelength. The maxi¬ 
mum colour development takes place after 8 minutes 
and the absorbance readings remain constant for 
one hour at 10-50° C. No change in absorbance 
is observed when the order of addition of reactants 
was varied. Beer’s law is valid over the concentration 
range 0*16-6*4 ppm and the optimum range as 
evaluated by Ringbom’s niethodh^ is 1-0-6*2 ppm. 
According to Sandeirs expression, the sensitivity of the 
reaction is 0-018Mg/cm^ and the molar absorptivity 
is 1*05 X 10'^ litre mol-^ cm~i at 515 nm. 

Sample solutions containing 4 /xg/ml of osmium 
prepared by the standard procedure gave a relative 
error of ±0*7/ and standard deviation of 0*002. 
The following amounts (/^g/ml) of diverse ions are 
found to give less than ±2% error in the determination 
of 4 /xg/ml of osimum(VIIl): rhodium(in) 15, iri- 
dium(ni) 14, platinumClV) 2, ruthenium(llt) 0-6, 
pilladlum(II) 0-6, iron(nO 2, cobalt(tl) 72, nickel(ll) 
660, copper(l[) 70, fluoride 1460, chloride 4500, 
bromide 1900, iodide 3, nitrate 1575, phosphate 1420, 
sulphate 6000, acetate 7340, oxalate 920 and EDTA 
5800. 

Synthetic mixtures corresponding to osmiridium 
alloy were prepared and the osmium content was 
determined following the standard pocedurc. The 
results are given in Table I. The proposed method 
oTers the advantages of simplicity, rapidity and good 
sensitivity without the need for heating or extraction. 

Standard procedure.—To an aliquot of the sample 
solution containing 4 to 160 fig of osmium(VIll) 
(prepared from osmium tetroxide in 0*2 M sodium 
hydroxide and standardized iodimetrically^) were 
added 8-5ml of 6N HCl and 2ml of 0*2% aqueous 
MH solution and the volume was made up to 25 ml 
by adding doubly distilled water. The solution was 
mixed well and the absorbance was measured at 515 
nm after standing 8 minutes against a reagent blank 
prepared similarly. 


Table T 

Detennination oj osmium in synthetic mixtures 
corresponding to osmiridium alloy 


os(vin) ir(Tii) os(vnr) 

taken, ppm added, ppm found*, ppm 


1*20 

0-3 

1*20 

2-40 

0*6 

2*39 

3-60 

0*9 

3*59 

4-80 

1*2 

4*79 

6*00 

1*5 

5*99 


* The amount of osmium (VIII) found is based on 
ten determinations. 

M/s. Byk Gulden Lomberg Chemische Fabiik, 
GmbH, Konstanz, West Germany, are thanked for 
supplying pure mepazine hydrochloride. 

Department of Post-graduate H. Sanke Gowda. 
Studies and Research B. Kesha van. 

in Chemistry, 

University of Mysore, Mysore, 

October 11, 1976. 

1. Ringbom, A., Anal. Chem.^ 1938, 115, 332. 

2. Ayres, G. H., Ibid., 1949, 2l, 652. 

3. Crowell, W. R. and Kirschman, J, Amer. C/iem. 

Soc., 1929, 51, 175. 


THERMODYNAMIC FUNCTIONS OF SOME 
BIVALENT METAL ION CHELATES OF 
DL-a-AMINOBUTYRIC ACID 

Introduction 

In previous publications^"^ from, this laboratory, 
the stability constants of some amino-acid metal 
chelates, including those formed with a-amino- 
butyric acid have been reported. It is recognised 
that for a proper understanding of chelation 
reactions, a knowledge of the thermodynamic 
functions is imperative. Gergely et al^ have earlier 
reported thermodynamic functions’ of some common 
bivalent transition metal chelates of a-aminobutyric 
acid. In the present paper we report the thermo¬ 
dynamic functions (AU, AH and AS) of Be(II), 
Cd(II) and Hg(II) chelates of DL-a-aminobutyric 
acid. Their formation has been potentiometrically 
studied by Irving and Rossetti’s^ method. 





444 


Letters to the Editor 


[ Current 
Science 


Experimental i ' 

Three mixtures (acid), (acid + ligand) 
and (acid + ligand -f- metal ion) were potentio- 
metrically titrated separately with 0-1 M NaOH 
solution in a double walled titration vessel with a 
sealed on water jacket at a fixed temperature. 
Total volume was kept at 50 ml each time and 
the ionic strength of 0-1 M was maintained by 
axiding NaC104 solution. Purifiedi nitrogen was 
bubbled both before and during the titration to- 
exclude COo. pH measurements were done by a 
Leeds-Northrup pH-meter using glass electrode. 
From the shifts in the pH titration curves, the 
values of ft and pL were calculated by Irving 
and Rossotti’is° method. 

R>'sults and Discussion 

The protonation constants as well as metal- 
ligand stability constants, as computed by correction 
term and successive approximation methods, at 
different temperatures, are given in Table I. 


The enthalpy change (AH) has been deter¬ 
mined by temperature coefficient method by the 
equation : 

ah = 2-303 RTiT2(log K, - log K,)/(T, -T^) 

and the free energy and entropy changes were 
calculated as : 

AG = - 2*303 RT log K 
and 

ag = ah -tas. 

The results are reported in Table II. 

It is observed that the stability constants show 
a regular decrease with the increase in tempera¬ 
ture. ' 

A perusal of 'thermodynamic functions shows 
that Be(II) chelates have a very favourable 
enthalpy change for the formation of first chelated 
complex whereas Hg(II) chelates are more entropy 
stabilized. The entropy change for the second 
step in Befll) system is rather anomalous. 


Table I 

Stability constants of Be, Cd and Hg dislates of DL-a-aminobutyric acid at different temperatures 

(iLt = 0*l MNaC 104 ). 


Metal ion 



Stability constants 



20^ C 

25° C 

30° C 

35°C 

40° C . 

Be(II) 

Log KiH 

Log K^H 

Log 

Log K. 

Log ^2 

9-62±0*02 
2*35 + 0*01 
6*90i:0*02 
5*95+0*02 
I2*85d=0*04 

9-49±0-02 

2-30±0-02 

6-80±0-03 

5-90±0-01 

12-70±0-04 

9-35±0-03 
2-26±0-02 
6-71 ±0-02 
5-86±0-01 
12-57±0-03 

9-22±0-02 
2-23±0-01 
6-61 ±0-02 
5-82±0-01 
]2-43±0-03 

9-07±0-03 

2-20±0-01 

6-52±0-03 

5-77±0-02 

12-29±0-05 

CJ(II) 

Log IC4 

Log K2 

Log 

3-49±0-01 

3-.444:0-01 

6-93±0-02 

3-46±0-02 

3-40±0-02 

6-86±0-04 

3-42±0-0] 

3-35±0-02 

6-77±0-03 

3-39±0-01 

3-31±0-02 

6-70±0-03 

3-35±0-02 

3-27i0-02 

6-62±0-04 

Hg(II) 

Log 

Log K. 

Log ^2 

6*61+0*03 

5*51±0*02 

12*12^0*05 

6-55 ±0-02 
5-47±0-02 
12-02±0-04 

6-50±0-01 

5-44±0-01 

ll-94±0-02 

6-46±0-02 

5-41±0-01 

ll-87±0-03 

6-41 ±0-02 
5-38±0-01 
ll-79±0'03 

Table II 

Thermodynamic functions of Be, Cd and Hg chelates of HL-a-aminobutvric acid 
(Temp. 20“ C, /» = 0-1 M NaClOi) 

Metal ion 

AGi 

Kcal/mole 

- AG2 
Kcal/mcle 

- AHi 

Kcal/mole 

- AHo 
Kcal/mole 

AS, 

e.u. 

A So 

e.u. 

Be(H) 

Cd(II) 

Hgai) 

9-28i;0-04 

4-72±0-03 

8-94i0-03 

8-05i0-0I 

4-64i0-03 

7-46i0-03 

7-7±0-l 

3- l±0-l 

4- 5±0-l 

^ * "^iO* 1 

3 * 4d;0* 1 
2*8i0*l 

5±1 

5 dz 1 

15±1 

15±1 

5±1 

16±1 
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Chemical Laboratories, J. P. N. Srivastava.'" 
University of Allahabad, M. N. Srivastava/'*' 
Allahabad 211 002 , India, 

February 21, 1977. ; •' 


Part of D.Phil. Thesis, Allahabad University, 
1976. 

Postal address : Dr. M. N. Srivastava, 266, 
Mumfordganj (Near Distillery), Allahabad 211 002. 

1. Singh, M. K. and Srivastava, M. N., J. Inorg. 

NucL C/iem., 1972, 34, 567 ; 2067 ; 2081 ; 
TaJcmta, 1972, 19, 699. 

2. Tewari, R. C. and Srivastava, M. N., 3. Inorg. 

Niicl. Chem., 1973, 35, 2441, 3044 ; Talanta. 

1973, 20, 133, 360 ; Indian J. Cliem., 1973, 
11, 700, 1196 ; Acta Chiniica (Hungary), 

1974, 83, 259. 

.3. Srivastava, J. P. N. and Srivastava, M. N., 
Indian J. Chem., 1976, 14 (In press) ; 
Talanta, 1977, 24, (In press) Vij. Pari. 
Ann. Patrika, 1976, 19, 117. 

4. Gergely, A., Mojes, J. and Kassaibazsa, Zs., 

J. Inorg. NiicL Chem., 1972, 34, 1277. 

5. Irving, H. and Rossotti, H. S., J. Cliem. Soc., 

1953, p. 3397 ; Ibid., 1954, p. 2904. 


SYNTHESIS OF KANZAKIFLAVONE-1 AND 
KANZAKIFLAVONE-2 

Munehisa ArisaWa et al}^^ have recently isolated 
kanzakiflavone -1 (I) and kanzakiflavone -2 (11) from 
Iris iingiilcularis POiR and assigned to them, the struc¬ 
tures 5, 8-dihydroxy-4'-methoxy-6, 7-methylenedioxy- 
flavoneand 5, 4'-dihydroxy-6,7-niethylenedioxyflavone 
respectively on the basis of spectral and chemicaj 
studies. In order to confirm the above structures, 
we have synthesised I and II which are identical with 
the natural compounds in all respects. 

For the synthesis of kanzakiflavone -2 (II), a mixture 
of scutellarein^ (III) (500 mg), methylene iodide (0*4 
ml), dry acetone (100 ml) and ignited K 2 CO 3 (2 g) 
was refluxed for 18 hrs. The mixture was filtered and 
the solvent distilled. Water was added to the residue 
and the yellow solid which separated was filtered. It 
was purified by passing over a column of silica 
gel and crystallised from alcohol as yellow prisms 
(200 mg), m.p. 311-312° (lit.^ m.p. 310°), 

UV: 284, 334 nm (log €4*12, 4*32) 

+ AlCIa : 290 (sh), 295, 360 nm (log « 

4-10, 4-19, 4-32). 

IR; 3300, 1680 , 1030, 930 cm-^ 

NMR (CDCI 3 , 8 ) 7-65 (d, J-9-0 Hz, 2H at Co. 
and Cg. positions), 

6*82((/,/= 9*0 Hz, 2H at C 3 . and C 5 , 
positions), 

6*50 (s, IH, CgiT), 6*30 (s, IH, CaiT), 6*00 
(s, 2H, O-CH^-0). 


The spectral data ot this compound were found to 
be in full agreement with the data given in literature^ 
for ( 11 ). 



For the synthesis of Kanzakiflavone-1 (I), (II) 
(300 mg) was partially methylated with dimethyl sul¬ 
phate (0*14g), dry acetone (5 ml) and K 2 CO 3 (2*0 g) 
by refluxing for 6 hrs. On working up in the usual 
way, it gave the methyl ether (IV) which crystallised, 
from CH 3 OH as pale yellow needles (200 mg), m.p. 
250-252°. 

UV: aM|OH 280, 330 nm (log e 4-10, 4-30) 

IR: “'m'ax* 1680cm-'‘ (carbonyl) 

NMR: (CDCla, 8 ) 7-65 (d, J -9-0 Hz, 2H at Ca- 
and Cg' positions), 

6*82(d, J = 9-0Hz, 2H at C 3 . and 
positions), 

6*50 (s, IH, CglY), 6*30 (s, IH, C^H), 
6*00 (s, 2H, -O-CH 2 -O-), 3*80 (s, 3H, 
OCHz). 

The methyl ether (IV) (200 ntg) was dissolved in 
aqueous KOH (lOnrl, 5%) and pyridine(5 ml) added. 
The solution was stirred at 15-20° and KiSoOg solu¬ 
tion (500 mg in 40 ml of H 2 O) added dropwise during 
the course of four hours. The solution was left over¬ 
night and acidified with dil. HCl to Congo red. The 
precipitated unreacted compound was filtered and the 
filtrate extracted with ethyl acetate to ensure complete 
removal of the unreacted compound. The aqueous 
layer was treated with cone. HCl (6 ml) and NaoSOa 
(100 mg) and heated on water bath (70°) for 30 min. 
when a brown, mass separated. It was filtered and 
crystallised from pyridine-methanol as yellow needles 
(60mg), m.p. 291-293^ (lit.'^ m.p. 291-293°). 

UV: 280, 345 nm (log e 4-II, 4-30) 

+ MCI, 295, 370 nm (log e 4-10, 4-28) 

IR: ^3' 3340, 1680, 1030 , 930 , 770cm.-i 

NMR: (CDC!3,8)7-80(d, J =9-0Hz, 2Hat C., and 
Cc» positions), 

6*80 (d, J -9-OHz, 2H at C 3 . and € 5 . 
positions), 

6*42 (s, IH, C 3 H), 5*96 (s, 2H, O-CH.,-0), 
3-82 (s, 377, OCH 3 ). 

The spectral data of this compound were found to 
be in full agreenient with the literature^ data of kanzaki- 
flavone 1 (I). 

Our thanks are due to Professor M. Arisawa, Faculty 
of Pharmaceutical Science, Toyama Ut^iversity, for 
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the supply of the natural samples of kanzakiflavone -1 
and kanzakiflavone- 2 . 

Department of Chemistry, V. P. Manchanda. 
University of Delhi, R. N. Khanna. 

Delhi no 007 (India), April 18, 1977. 

1 . Munehisa Arisawa and Naokata Morita, Chem. 

Pharm, Bull, 1976, 24(4), 815. 

2. —, Haruhisa Kizu and Naokata Morita, Ibid. 

1976, 24(7), 1609. 

3. Shashtri, V. D. N. and Seshadri, T. R., Proc. • 

Indian Acad. Sci., 1946, 23 A, 262. 

WILLGERODT REACTION MODIFIED: 
APPLIED TO CHALCONES 

In Willgerodt reaction^ aryl alkyl ketone is treated 
with an aqueous solution of yellow ammonium poly¬ 
sulphide. In ‘Kindler Variation’ of Willgerodt 
reaction, the ketone is heated-with an equal amount 
of sulphur and amine. The thioamide intermediate, 
on acid or alkaline hydrolysis gives the acid e.g. aceto¬ 
phenone gives phenyl acetic acid. 

CgHsCOCHs -h S 4- morpholine 

CsHsCHa (S) NC 4 H 8 O -> CcHsCHoCOOH. 

It was thought interesting to apply this modified 
W.R. to chaloone and substituted chalcones. The 
amine used in this experiment was morpholine. 

In comparison to the reaction of acetophenone in 
W.R,, the chalcone should undergo a reaction in the 
following manner: 

CgHsCOCH 

CsHsCH = C (C5H5) .COOH, 

However, chalcone gave an unsaturated acid but. 
not the expected a-phenyl cinnamic acid as shown 
above. The acid on identification was found to. be 
cinnamic acid. 

CeHsCO.CH = CHCfiHs-^ CsHsCH = CHCOOH 
When* 2'-hydroxy-5'-methyl-4-methoxy chalcone was 
subjected to the modified W.R, the acid obtained 
was identified as p-methoxy cinnamic acid. Again 
2 '-hydroxy chalcone gave cinnamic acid. 

These results definitely suggest that with a, jS-un- 
saturated ketone the W.R. gives unsaturated acids by 
the break in C-C linkage at ketone group. The second 
product in the above reaction was found to be 
p-cresol and phenol respectively. 

Survey of the literature does not give any such re¬ 
action in which the break is at "the ketone group in 
chalcone derivatives. Generally different reactions 

of oxidation type break the molecule of chalcone at 
the double bond. 

The chalcone on acid or alkali hydrolysis gives back 
ketone and benzoic acid. No break at the = CO 
■group giving a, ^-unsaturated acid is known. Look- 
ng from this poi it of view' the reaction under investi¬ 
gation is a novel type reported here for the first time* 

^ ^This reaction has an immense potentiality because 
it can be used for the proper identification of naturally 


occuiiirg flavonoid series. Ar.othei advantage in 
degradative study of chalcone by this modified W.R. 
is that the methoxy groups present in either ring remain 
intact. In the case of alkali-degradation methods, 
the methoxy groups ar.e usually lost. 

Experimental .—Chalcone (3 g) an equal quantity 
of sulphur powder (3 g) and morpholine (10 ml) (re¬ 
distilled at 128°C) were taken in a round bottom flask 
(250 ml). The reaction mixture was refluxed for 5 
hrs and kept overnight. Crystals separated were 
filtered, washed with water till the smell of morpholine 
was removed and crystallised from methanol. The 
yellow crystalline thiomorpholide of chalcone was 
obtained. The thiomorpholide of chalcone was hydro¬ 
lysed with dil. HCl. A white solid was.obtained. It 
was crystallised from hot water ,to get cinnamic acid 
(l-7g) or substituted acid. The filtrate of the thio¬ 
morpholide was subjected to isolation ofcresol, yield 
= 1 g. 

Department of Chemistry, S. W. Sathe. 

Vidarbha Mahavidyalaya, B. J. Ghiya. 

Amravati, June 16, 1977. 

1. Conrad Willgerodt, Per., 1887, 20, 2467. 

(Roger Adams, Organic Reactions, Vol. Ill, 

Wiley, 1949, p. 83). 

APPLICATION OF HAMMETT EQUATION TO 
GUANYL PYRAZOLE NITRATES 

Introduction 

In our earlier communication^ we had reported our 
results on the effect of substituents on the half wave 
potential of 4-phenyIazo-N’-guanyl-3, 5-dirr,ethyl pyra- 
zole nitrate qualitatively. As in all these compounds 
the value of dEi/dpH and diffusion current constant 
(I) for the reduction of azo group and the value of 
pK for the reduction of azomethine group were found 
almost constant, the conditions of applying Hammett 
equation are fulfilled^ and thus it was considered worth¬ 
while to correlate the half wave potential of these 
compounds with Hammett substituent constant {o) 
in order to express the effect of substituents quanti¬ 
tatively. 

Results and Discussions 

For the study of substituent effects quantitatively, 
the waves in a Britton Robinson buffer of pH 3-8 
(at which best waves were obtained) were m.easured 
and the E 1/2 compared (Table I). The values of 
Hammett substituent constant {a) were used from. 
0 -benzoic acids. 

Figure 1 (a) represents a linear plot of — Ed 2 
o for the reduction of the azo group. It is clear from 
this plot that except 3-CHs, all other meta- and para- 
derivatives fit in the straight line and ortho-derivative, 
viz., 2-Br, 2.C1, 2-OCHa, 2-CH„ 2, 3 (CHa) 2 , 2, 4 
(CHs)i and - 2 , 6 (CHs)* deviate significantly from the 
linear plot. The deviation pf pythp derivatives can 
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Table I 

Half-wave-potential of suhstitued guanyl pyrazole nitrates at pH 3-8 eoneentralion 1 X lO'”'A/. 


\^/ 


-N-N—C-C—CHa 

11 11 
HgC—C N 

\n/ 


I 

C=NH 

NH 3 HNO 3 


where R are various substituents. 


SI. No. 

R 

(- Eu2)i 

pa 

(- E„4= 

(T 

1. 

H 

0-36 

0-20 

0-82 

0-0 

2. 

2-Cl 

0*29 

•19 

0-78 

0*20 

3. 

3-Cl 

0-31 

•18 

0-80 

0-37 

4. 

4-Cl 

0-32 

•20 

0*84 

0-23 

5. 

2-CH3 

0-34 

•20 

0-83 

-0*17 

6. 

3-CH3 

0-34 

•20 

0-88 

- 0-07 

7. 

4-CH3 

0-40 

•18 

0-86 

-0-17 

8. 

2-COH3 

0-34 

•19 

0*84 

-0-39 

9. 

3-OCH3 

0-34 

•20 

0-84 

0-11 

10. 

4-OCHa 

0-40 

•20 

0-87 

-0-27 

11. 

2-Br 

0-30 

•18 

0-82 

H-0-21 

12. 

3-Br 

0-30 

•18 

0-82 

-1-0-39 

13. 

4-Br 

0-32 

•20 

0*88 

0-23 

14. 

2, 3-(CH3).> 

0-34 

•21 

0-83 

._0-24 

15. 

2, 4-(CHn)2 

0-33 

•19 

0*84 

-0*34 • 

16. 

2, 6-(CH3)2 

0-33 

•19 

0-83 

-0-34 


a —micro amp./minimole/mg“''^S"^'-. 

(— Ei; 2 )j and (— £’ 1 / 2)2 are for the reduction of azo group and azo methine group respectively. 
* For the reduction of azo group. 




Fig. 1, Plots of—E 112 vs for the reduction of (a) aZo group, (6) azo methine group in guanyl 
pyrazole nitrates. 


be readily accounted for on the basis of ortho effects®. 
The value of specific reaction constant (p) for the reduc¬ 
tion of this group was found to be 0 -14 which is com¬ 
parable with the values reported in the literature*’® 
for the similar systems. The positive value of p points 
to a nucleophilic mechanism of the electrode process 
(electron uptake as the potential determining step). 


In disubstituted derivatives, it was found that 2;3 
and 2; 6 disubstituted derivative do not show additive 
effect, whereas 2, 4-dimethyl derivative shows a rea¬ 
sonable additivity of 2 and 4 shifts. Zuman^ has 
reported that the values of polarographic ortho 
shift can be obtained by the comparison of Em of 
ortho and para substituted compounds. Table I. 
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Polarographic 

Table II 

ortho shift (Ao) ibe 

group 

reduction of azo 

SI. No. 

R 

Ao,V 

1. 

Chloro 

0-030 

2. 

Bromo 

0-020 

3. 

Methyl • 

0-060 

4. 

Methoxy 

0-060 


gives the values of polarographic ortho shift (Aq) for 
methoxy, methyl, chloro and bromo substitutents. 
It is clear from the positive value of Aq, that ortho 
substituted derivatives undergo reduction more easily 
in comparison to ^-derivatives. 

In the polarographic reduction of azcmethine group, 
however, H and 4-Br substituents found to show devia¬ 
tion from the linear plot of Ei ,2 ri*. Hammett substi¬ 
tuent constant (j). The deviation of these substitu¬ 
ents from the regression line can be explained. The 
substituents are remote from the reduction site (— C 
= NH) and hence the change in half wave potential 
was not systematic (Table I). The value of specific 
reaction constant was found to be 0-09 V, which is 
in good agreement with the values for similar systems.®’^ 

Authors are thankful to Prof. Wahid U. Malik, 
Vice-Chancellor, Bundelkhand University, Jhansi, for 
valuable suggestions. One of them (R. J.) is grateful 
to U.G.C. (New Delhi) for a Junior Research Fellow¬ 
ship. 

Department of Chemistry, R. N. Goyal. 

University of Rooikee, Roorkee, Rajeev Jain. 
January 27, 1977. 
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FLAVONOL GLYCOSIDES FROM THE LEAVES 
OF RHUS PARVIFLORA 

Rhus parviflora Roxb. (family : Anacardiaceae), an 
indigenous medicinal plants, was examined earlier 
by Bhakuni et al.^, whO' reported the presence of 
isorhamnetin-3-arabinoside and quercetin. Con¬ 
tinuing our search for new myricetin glycosides^ 
and in view of the earlier report of myricetin in 


Rhus species-t we have examined the leaves of 
R. parviflora : our isolation of three flavonols 
(both free and as 3-O-rhamnosides) and two 
aromatic acids is given below. 

The hot aqueous alcoholic concentrate of shade- 
dried leaves of R. parvifiora, collected from Garhwttl, 
U.P., was partitioned using petrol, ether and 

ethyl acetate. The flavonols and carboxylic acids 
of the ether la>^r separated by means of NaHCO^ 
were purified by preparative TLC on silicic acid. 
The three flavonols were identified as myricetin, 
quercetin and kaempferol by their , UV and 
IR spectra as well as PMR and MS of their 

acetates; the identity of the compoiinds was also 
confirmed by co-TLC with authentic samples. The 
acids were found to be p-coumaric acid and 
caffeic acid by m.p., UV fluorescence and preparing 
their acetates; co-TLC with authentic samples 

finally established their identity. 

The flavonol glycosides from the EtOAc 
concentrate was separated first by preparative TT-C 
(SiOo, CHCI 3 : MeOH =1:1), followed by 
preparative PC (Whatman No. 3 paper, water). 
The three purified components were subjected to 
various colour reactions, UV fluorescence, acid 

hydrolysis and characterisation of hydrolytic 
products. All of them were found toi be 3-0-glyco- 
sides and the single sugar was rhamnose. The 
aglycones were identified as myricetin, quercetin 
and kaempferol. We could not detect any 
isorhamnetin in spite of detailed comparative study 
using auithentic sample. 

The identity of three glycosides as myricetm-3- 
0 -rhaninoside (myricitrin; major), quercetin-3- 0 - 
rhamnoside (quercitrin) and kaemipferol-3-O-rhamn.o- 
side (afzelin) by their R^, m.p., and 

was also confirmed by direct comparison with 
authentic samples isolated from Madhuca mdica^. 
Soymide febrifugal and T'dia cordata'^ respectively. 

Our finding of the occurrence of myricetin glyco¬ 
side as the major flavonoid component in R. parvi- 
flora is quite justifiable from the point of view 
of the flavonoid pattern^ of other Rhus species. 
R. parvifiora appears to. be a good source for 
myricitrin (yield, ca. 1%). 

The presence of myricetin (5'-hydroxy quercetin ; 
hydroxylation) and kaempferol ( 3 '-deoxy quercetin, 
reduction) in place of isorhamnetin (3'-methyl 
quercetin, 0 -methylation) reveals a minor deviation 
in the later stage of bioisynthesis of flavonoids and 
may be influenced by ecological variation. 

We thank the U.G.C., New Delhi, for a research 
grant and the Principal of our Institute, for 
encouragement. Our thanks are also due to the 
Special Instruments Section of C.D.R.I., Lucknow 



Lexers to the Editor 


449 


Vol. 46, No. 13 ] 
July 5, 1977 J 


and Madras, for the spectral data* J. P. K. 

thanks the Director, C.C.R.I.M.H., New Delhi, for 
encomagement. 

Chemistry Department, A. G. Ramachandra^n Nair. 
Jawaharlal Institute, J. P. Kotiyal. 

Pondicherry 605 006, S. Sanicarasubramanian. 

April 16, 1977. 
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NUCLEAR PHENOTYPE OF SOLANUM 
INTEGRIFOLIUM 

CytoLOGICAL information collected on the nuclear 
phenotypes (form and structure of chromosomes at 
pachytene) of parental genomes and the pairing beha¬ 
viour of chromosomes in the heterozygotes have been 
profitably used in the past by different workers in 
understanding species relationships and evolutionary 
trends in related taxa. Among the spinous Solanums, 
many of which are of economic importar.cc, only a 
few have been studied cytologically to rcverJ the 
structure of their pachytene chromosomes^’'^. and 
their inter-relationships remain uncertain-!^. Since 
furthering our knowledge in this direction is a pre¬ 
requisite to their better utilization through cytogenetic 
manipulation, we have been studying the pachytene 
chromosomes of some members, and their hybrid 
derivatives. Our results on the chromosome comple¬ 
ment of Solanuni integrifaliuin Poir. (2 n 24) are 
reported in this note. 

Following the customary techniques of fixing the 
flower buds in 1:3 acetic-alcohol and smearing in 
acetocarnii.ne, observations were made on PMCs at 
pachytene. All the 12 bivalents could be traced from 
end to end in some nuclei and their morphological 
features ascertained from an analysis of the entire 
geiome. The chromosomes have been identified 
individually as Ch. 1 to Ch. 12 on the basis of their 
leigths, and their diagnostic criteria established. 

The salient features of the nuclear phenotype in 
S. integrifolium are: 

The chromosomes are differentiated into hetero- 
and euchromatic regions to varying degrees on different 
chromosomes; the total length varies from about 


35 microns for chromosome 1 to about 13 microns 
for chromosome 12; most of the chromosomes have 
their centronreres located submedianly with arm ratios 
vaiyiiig around 1 ‘4; there is a single nucleolus organis¬ 
ing bivalent which is highly eccentric with an arm ratio 
of 6-3 (sub-terminal), and occupies the tenth position 
in the complement; the nucleolar body is located 
terminally on the short arm which is satellited. The 
diagiostic criteria that enable their identification are: 
(a) Total length; (6) Arm ratio, reflecting the position 
of the centromere, and more importantly (c) The 
extent to which the chromosomes are differentiated 
iJito hetero- and euchromatic regions in each of their 
arms (Fig. 1). 
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Fig. 1. Idiogram giving the morphological details 
of the pachyte.ie chromosomes cf Solanum integri- 
foil inn. 

The evolutionary significance of these features and 
the cytological affinities of S. integri folium to other 
species will be considered elsewhere with similar data 
for other taxa of the group and the F^ hybrids 
involving this species. 

We are thankful to the C.S.T.R. for the award of 
Junior Research Fellowship to one of us (P.B.K.),and 
to Prof. P. V. Bhiravamurthy, Andhra University, for 
providing us with the seed material. 

Andhra University, P. B. Kirti. 

Waltair 530 003, B. G. S. Rao. 
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ACCUMULATION OF STARCH IN RICE LEAVES 
INFECTED WITH HELMINTHOSPOmUM 
ORYZAE 

Accumulation of starch around the infection court 
has been reported to be a common phenomenon in 
obligate parasites’-'^, but as far as facultative para¬ 
sites are concerned no precise knowledge is available 
in this context. In brown spot disease of rice incited 
by Helminthosporium accumulation of starch 

around the diseased areas was observed. 


[ Current 
Science 

Several factors like increased translocation, altera 
tion in metabolic activity or decrease of jS-amylase 
activity might individually or collectively play an impor¬ 
tant role. In their studies with enzymatic changes 
in HelminthospQiinm induced brown spot disease ^ 
Shishiyama etal.^ observed increased catalase and 
decreased jS-amylase activity in rice leaves following 
infection, which might influence accumulation of 
starch. 


Table I 

Variation of starch accumulation in rice leaves infected with Helminthosporiuna oryzae 


Leaf position 

Variety 

Concentration of accumulated 
starch following infection 

Diurnal variation of starch accumulation 
index 120 hours after inoculation 

72 h 

120 h 

6 A.M. 

10 A.M. 

6 P.M. 

Topmost leaf 

Benibhog 

“T 

-f 

1*2 

1-85 

1*6 


CH 13 


+ -f 

1-65 

2‘5 

2*3 

Second leaf 

Benibhog 

4* 

4-4- 

1*5 

2-4 

2*05 

from top 

Ca 13 


4-4- + 

2-0 

3-2 

2*8 


+ = Concentration. 


Two weeks old seedlings of two varieties of rice 
namely resistant CHI 3 and susceptible Benibhog 
were inoculated with the conidial suspension of 
H.oryzae grown on potato dextrose agar at 27 ± 1°C 
for 10-15 days. Freshly infected leaves were boiled 
in 80% ethanol for 20 minutes to remove chlorophyll- 
Achlorophyllous leaves were immersed in iodine-potas¬ 
sium-iodide reagent (1*5 g potassium iodide and 0*3 g 
crystal iodine in 100 ml distilled water) for 30 minutes^ 
Presence of starch was detected by blue colour reaction. 
Concentration of starch was measured colorimetri" 
cally and 'starch accumulation index’, i.e., the ratio 
of area of starch accumulation to the spotted area was 
measured with the help of stage and ocular micrometer. 

Starch accumulation increased with expansion of 
lesion and its maturation. Maximum concentration 
of starch accumulation was observed 120 hours after 
inoculation. Diurnal variation in ‘starch accumula¬ 
tion index’ was measured at 120 hours after inocula¬ 
tion. Data presented in Table I showed that starch 
accumulation index was greater at 10 a.m. in compari¬ 
son with the value at morning and evening. Con¬ 
centration of accumulated starch and starch accumu¬ 
lation-index were greater in the resistant host in com¬ 
parison to susceptible host. But starch accumulation 
was found to be greater in the second leaf than in the 
topmost leaf of both the varieties, though the topmost 
leaf is considered to be comparatively resistant, 


Dept, of Plant Pathology, S. B. Chattopadhyay . 
Bidhan Chandra Krishi Viswa A. K. Bera. 

Vidyalaya, 

Mohanpur, Nadia, 

West Bengal, December 3, 1976. 


1. Allen, P. J., Am, J. Bot., 1942, 29, 425. 

2. Garwitz, D. L. and Durbin, R. D., Phytopatho- 

logy, 1960, 50, 636. 

3. Inman, R. E., Ibid., 1962, 52, 1207. 

4. Shishiyama, J., Oguchi, T. and Akai, S., Ann. 

Phytopath. ^oc._ Japan, 1968, 34, 16. 


TOBACCO WILDFIRE DISEASE IN INDIA 

Dujring the 1976 growing season, a leaf disease of 
tobacco {Nicotiana tabacum L.) has been the cause 
of much concern to tobacco growers in Coimbatore 
District because of its destructiveness. Diseased 
specimens were brought to this department by tobacco 
cultivators. The apparently water-soaked margin of 
the diseased areas, the tissues of which, upon micro- 
scopic examination, were found to be teeming with 
bacteria, suggested that the disease was probably of 
bacterial origin. It is the present purpose of this 
report to adequately describe the disease and its causa' 
organism. 

The disease was observed to cause large necrotic 
lesions in the leaf with water-soaked areas along the 
midrib and veins. The infected leaves were distorted 
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with dead rotten areas presenting a ragged appearance 
(Fig. 1-B). Such diseased material was macerated, 
diluted with sterile distilled water and used as inoculum 
in the preliminary inoculations. The causal organism 
was isolated under asceptic conditions in nutrient agar 
and purified subsequently by dilution plate method- 
Artificial inoculation with the organism produced 
water-soaked areas along the midrib and veins (Fig. 
1-A) as observed under field infections (if heavy cell 


Fig. 1 A-B 



concentration was used in inoculum) and also lesions 
consisting of a small central dead area surrounded by 
a broad yellow halo^. Under artificial conditions, 
the lesions required about a week to develop fully. 
In repeated pathogenicity tests the organisna produced 
similar symptoms on tobacco. Inoculation of the 
pathogen upon Capsicum annuiim, Arachis hypogaea, 
Solaniun melongena and Lycopersicum • esculetitum 
gave negative results. 

The pathogen is a rod-shaped bacterium with size 
of the cells varying from 2-0 to •4-5 X 0-9 to l-b/t 
and average size being 3-2 x 1-1 ju.. The organism 
is motile by a single polar flagellum. It is gram nega¬ 
tive and, however, is not acid fast. It produces acid 
but not gas in sugars like glucose, galactose, fructose, 
xylose, sucrose, glycerol and mannitol; does not pro¬ 
duce indole; produces a diffusable green, fluorescent 
pigment in King’s medium B®. It is oxidase negative 
but liquefies gelatin; the organism does not hydrolyse 
starch but reduces nitrates to nitrites. The process 
of denitrification is rather difficult to demonstrate in 
yeast extract-peptone broth but can be readily detected 
in a synthetic medium^. From the above description 
of this phytopathogenic bacterium and from its capabi¬ 
lity to initiate disease symptoms on tobacco alone, the 
organism is identified as Fseudomonas tabaci (Wolf 
and Foster) Stevens^’^’®, the incitant of tobacco wild¬ 
fire disease. The authentic culture has been deposited 
at Type culture collection at Indian Agricultural 
Research Institute, Newpelhi and in the type culture 


collection at the Tamil Nadu Agricultural University 
(item No. 56). This appears to be the first time this 
pathogen has been found in India. 

Department of Samuel S. Gnanamanickam. 

Plant Pathology, T. K. Kandaswamy. 
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January 10, 1977. 

1. Wolf, F. A. and Foster, A. C., Science, 1917, 46, 

361. 

2. — and —, Jour. Agr. Research, 1918, 12, 449. 

3. Clayton, E. E.^Ibid., 1936, 52, 239. 

4. Burkholder, W. M. and Starr, M. P., Phyto¬ 

pathology, 1948, 38, 498. 

5. Elliot, C., Manual of Bacterial Plant Pathogens, 

Chronica Botanica Co., Waltham, Mass., 
U.S.A‘., 1951. 

6. King, E. O., Ward, M. K. and Raney, D. E., 

/. Lab. Clin. Med., 1954, 44, 301. 


A COMPARATIVE STUDY OF EXTRACELLULAR 
ENZYMES PRODUCED BY PATHOGENIC FUNGI 
Since not much is known about the enzyme 
make up of pathogenic fungi, particularly, the 
enzymes produced extracellularly, the present 
investigation was undertaken to study the different 
kinds of enzymes produced by some of these fungi 
in relation to their possible role in pathogenicity 
with the respective host. Extracellular amylase 
production has been reported from phytopathogenic 
fungii’-. Cellulase enzymes (necessary for the 
breakdown of cellulose of higher plant cell walls 
were also known to have been produced extra¬ 
cellularly by a number of phytopathogenic 
fungi'^"i». Ribonuclease and deoxyribonuclease, 
though not related directly to the penetration of 
the pathogen into the host play an important 
secondary role of disrupting the protein metabolism 
of the host aridi host DNA degradation^^"®. Little 
work however has been done soi far, to correlate 
extracellular enzyme production by non-obligate 
fungi with pathogenicity. 

The fungal strains (Table I) obtained from the 
Indian Agricultural Research Institute, New Delhi, 
India, were maintained on Czapek-Dox^> medium 
and. tested for their pathogenic activity prior tO' 
enzyme assay. Chemicals used were Na-salt of 
carbo'xymethyl cellulose (I.C.T. Ltd.), DNA of 
calf thymus and Yeast RNA (Nutritional Bio¬ 
chemicals Corporation), Soluble starch (E. Merck), 
Uranyl acetate (B.D.H.). 

The cultures were( gfown in 100 ml qapacity 
Erlenmeyer flasks containing 25 ml of Peptone- 
Glucose medium^^^ for 10 days at 22® C and 
30° C. The supernatant cle,ar culture filtrates 
obtained after the removal of mycelial debris by 
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Table I 

Enzyme activity {zone in mm ± S.E.) of different pathogenic fungi 


Enzyme activity* 


Organisms Amylase Cellulase DNase RNase 

22°C 30°C 2TC 30°C 22°C 30^ C 22° C 30°C 


Alternaria 

brassicola - 21-00il*20 i5*50±0*60 l3-25i0-39 + - l4-25i0-39 13*75±0-45 

Alternaria 

crassa - - 12‘00±0-12 21*00±0-99 ~ ~ 

Alternaria 

solani 17*90±0*25 l3-66i0-53 - - _ _ _ 14-50±0-81 

Aspergillus 

fumigatus l6-37±0-35 23-25i0*21 l6-50±0*30 15*50dz0-91 23-25^0*80 - 26-50i0‘90 16-75±0*43 

Curvularia 

liinata 18*00±0-12 I9*00i0-81 20-00±0*75 31-25±0*70 - _ - _ 

Fusariiim 

oxysponnn _ — — 14*50±0-72 — _ _ 

Fiisarium 

udim _ 17-77±0-20 19-25^0*25 

Helmintko- 

sporium 

sativum 15‘37±0-43 17-50i0-32 20-25±l*02 14*00±0*05 13-25±0-23 - 15‘75±0-62 l3-75±0*53 

Helmintho- 


sporium 

oryzae 16-87±0-32 18*65i0-30 21-40±1*02 - 15*l3±0-54 - 16-00±0*50 13-63±0-23 

Rhizoctonia 

bataticola ^ ^ 18*50±0-09 - - 18-80±0-53 15-50±0*32 

Rhizoctonia 

solani 14-50±0'08 -> 16-50±1*12 17-50±0*07 — — 16-75j:;l-02 14-50±0-83 

list Hag ino idea 

Virens 20*25^1-12 22*60±0*04 22-25+0*23 16*00±0*33 ~ _ 25-25±0*32 15*00±0-12 


*Zone of clearing in mm; -f presence of activity; — absence of activity. 


centrifugation were used to assay for amylase, 
cellulase, deoxyribonuclease, and ribonuclease 
enzyme by cup-plate assay methodic. Ten replicates 
were taken for each enzyme of a series. The 
uninoculatejd broth tested similarly served as 
control. Enzymes were assayed using 0*1 ml 
quantity of the supernatant culture broth pipetted 
to 7 mm diameter cup in each test plate con¬ 
taining 20 nil of the medium. 

For the assay of amylase nutrient, agar with 1% 
starch was used^-. The plates were incubated for 
2 h at 37° C and then developed with Gram’s Iodine 
solution^-. Cellulase was assayed using carboxy- 
methyl cellulose in acetate buffer of pH 5-6^-. 
Plates were incubated for 18 h at 37° C and then 
developed with ehloroiodide of zinc solutionis. 
For RNase and DNase- assay, the medium was 
plated after adding yeast RNA and calf thymus 
DNA respectively, incubated for 2 h at 37° C and 
then developed with uranyl reagentio. in each 


case the diameter of the zones of clearing were 
measured in mm, 

Of the 12 pathogenic strains studied, 8 gave 
pfositive results for amylalste, 10 fjor ciellulase, 
3 for DNase and 9 for RNase (Table I). 

It was observed that the effect of temperature 
on enzyme production and the quantity produced 
varied from organism to* organism. In some 
cases a lower temperature of 22° C was proved 
conducive to enzyme production while in others a 
higher temperature of 30° C was found more 
effective. 

In Alternaria sp. at 28-30° C encouraged amylase 
and cellulase production. In the case of Fusarhim 
sp. 17-29° C was reported to be favourable for 
disease development^^. Optimum production of 
cellulase and ribonublease was obtained at a 
temperature of 22° C in these species. Also, it has 
been found that seedlings emerge slowly between 
16—24° C and the maximum seedling infection by 
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Helminthosporium sp. is induced between 16-24° €*•>. 
In the present study it was found that optimum 
cellulase, DNase and RNase production occurred 
at 22° C (Table I) which, falls within the tempera¬ 
ture range optimum for disease development. These 
studies reveal that the significant activities of 
various enzyme systems indicate encouraging 
possibilities for their quantitative estimation in 
relation tO' pathogenecity. 

GrateM thanks are due to Dr. S. K. Mukherjee, 
former Director, Bose Institute, for according 
facilities of work and to Dr. A. N. Chatterjee, 
Head of the Department of Microbiology, Bose 
Institute, for his interest and helpful criticism in 
the course of investigation. 
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TOXICITY OF A NEW RODENTICIDE, VACOR 
TO LESSER BANDXOOT RATS, 
bandicota BENGALENSIS 

Damage, los.ses and disease attributable to rodents 
in India are well documented B. bengalensis 
is one of the most common agricultural and com¬ 
mercial pests, ranging over almost the whole of 
India except for the drier regions of Rajasthan and 
Guijarat''. Despite recognition of the serious losses 
to this species, little information is available on its 
susceptibility to rodenticides. 

Of acute poisons u.sed against B. bengalensis, 
only zinc phosphide and aluminium phosphide are 
effective and readily available ; and of these, only 
zinc phosphide can be given with bait-h Various 
chronic anticoagulants have also been tested-t‘''>, but 
B. bengalensis shows considerable variation in 
susceptibility tO' warfarin and difenacoum^^’’^. If 
only anticoagulants are used to control B. benga¬ 
lensis, problems of resistance may become 
important^^’S. 

There is thus urgent need for the development 
of new effective acute poisons as an alternative tO' 
zinc phosphide. Vacor (N-3-pyridymethyl 
nitrophenyl urea) is such a rodenticide recently 
developed by Rohm and Haas, USA ; it is thought 
to be a nicotinamide antagonist, and is highly 
effective against a wide variety of rodents^^. 
Laboratory tests were therefore made of its 
effectiveness against B. bengalensis ; field trials in 
rice and sugarcane are also being conducted. 

B. bengalensis were caged singly in metal cages, 
60 X 30 X 30 cm, with water always available. 
For four days, rats were fed weighed amounts of 
rice flour -j- groundnut oil (95 : 5 by weight) ; on 
the fifth day, Vacor was added to the food in 
concentrations of 1% or 0*25% for different 
groups. Consumption corrected for spillage was 
measured each day to OT g and converted to 
100 g body weight for analysis. 

Results on the toxicity of Vacor are summarised 
in Table I. All rats died in less than 18 hours ; 
symptoms were first noticed after 2-3 hours and 
involved a noticeable reduction in general activity, 
with later partial paralysis, of the hind leg.s, 
pulmonary distress and coughing. Dead rats were 
often found with fore and hind limbs held rigid 
out from the body so that the corpse was supported 
off the cage floor. 

In a second experiment, three male and two 
female B. bengalensis (mean weight 170 g) were 
caged singly as before and fed rice flour -f- S% 
groundnut oil. After consumption had stabilized, 
rats were weighed, starved for 30 hours, and then 
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Table I 

Toxicity of Vacor to lesser bandicoot rats 
(means ± S.E.) 


Co ice itration Rats 
of Vacor % 


M 


Weight, g 
(Range) 


Mortality 

% 


Food eaten 

g/iOO g body wt. (Range) 


Unpoisoned 


Poisoned 


Poison eaten 
ing/kig body wt. 
(range) 


0*25 

2 3- 

185 

(159-215) 

100 

6-0±0-4 
(5-1-7-4) 

l-3±0-3 
(0-9-2-5) 

33-3±7-2 

(23-3-61-7) 

0-25 

3 

2 

341 

(213-392) 

100 

5-3±0-3 
(4-6-6-3) 

l-4±0-2 
(0-7-1-8) 

34-8±5-3 

(17-5-46-1) 

1*0 

2 

3 

293 

(224-396) 

100 

6-0±0-3 
(5 •4-7-0) 

1-3±0-2 
(0-6-2-0) 

125-8±23-0 

(57-4-200-7) 


fed 2 g of the food, mixed with. Vacor at a coti- 
ceatration of 20 mg/kg initial body weight. 
Thirty minutes after the poisoned food was put in 
the cages, all rats had eaten all of the food. All 
five rats died ovemight; conditions of death were 
as noted above. 

The for Vacor is obviously less than 

20 mg/kg body weight, and rats fed 1% Vacor 
ate, on average, more than six times that amount 
of poison. Vacor is also about twice as toxic as 
zinc phosphide ; and when mixed with food at 
Ifc concentration, it has about double the intake 
of zinc phosphide bait of the same concentration 
(unpublished work). No problems of acceptance 
of Vacor baits were observed during any tests, 
although such problems have been noted for 
other species^. The present findings suggest that 
Kr concentration of Vacor should be effective 
against lesser bandicoot rats ; a recent field trial 
in urban Calcutta, using 2% Vacor against a 
mixed population of i?. rattus and B. bengaknsis, 
demonstrated as effective control as that using 
zinc phosphide^<5. Before a general recommenda¬ 
tion for field use can be made, however, informa¬ 
tion is needed on the toxicity of Vacor to the 
other principal Indian rodent pest species^. This 
new effective acute rodenticide should also prevent 
the development of poison and bait-shy residual 
populations during control campaigns when used 
as an alternative in conjunction with zinc 
phosphide^. j 

P. E. Cowan w'as a CSIRO visiting post-doctoral 
student at UAS, Bangalore. Dean K. Rama- 
krishnan, Dr. R. Narayana, Director of Instruction 
{BS and H), and the Department of Vertebrate 
Biology, University of Agricultural Sciences, 
Bangalore, provided facilities for research. Indofil 
Chemicals, Bombay, kindly supplied the Vacor. 
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ISOLATION OF AN ENTOMOPHILIC 
NEMATODE FROM POTATO CUTWORMS 

During 1973-74 a survey for natural enemies of 
potato cutworms was conducted in Simla (H.P.) 
and Jullundur (Punjab). In April 1974, a total of 
4,160 caterpillars of Agrotis ipsilon Hufn. was 
collected from Jullundur, of which. 320 were 
infected with an entomophilic nematode (Nec^plec- 
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tan~a sp.J. Some of the A. scgetum caterpillars viz., white colonies of nematode on the underside 
were also found infected with this nematode. of the abdominal segments (Fig. 2), and such 
Cutworms dying of nematode infection exhibited caterpillars took unusually longer time to die. 



Figs. 1-3. Fig. 1. Healthy caterpillar of Agrotis segetum. Fig. 2. Caterpillar of A. segetum 
infected with lower concentration of NeoapJeclana .sp. Fig. 3. NeoaplecUina larvae. 


similar symptoms as caused by bacterial septicemia. 
As most of the caterpillars were in their final 
instars, mortality (due to this nematode) in their 
earlier instars could not be determined. 

For obtaining nematode culture, infected 
cutworms were washed with sterilized water and 
kept in a water trap. The nematode larvae inside 
the host migrated through water to the bottom 
of the basal dish of the trap. These larvae were 
collected daily. 

For pathogenicity test, eight earthen pots were 
taken, of which four pots were filled with sterilized 
sand and four with garden soil. Twenty larvae of 
A. segetum in their third instar were released in 
each pot. The cutworms were fed on potato 
leaves. Four pots (2 with sand and 2 with garden 
soil) containing potato leaves and cutworms were 
sprayed with nematode suspension and the remain¬ 
ing set was sprayed with water to serve as control. 
The pots were covered with perforated polyethylene 
sheets. Food was changed daily. Cutworms in 
the pots were not disturbed and at the end of 
the experiment total number of moths emerged in 
each pot was noted. From the treated pots nO' 
moths emerged, but from control all the cater¬ 
pillars gave rise to moths. 

Some of the cutworms infected with this 
nematode were kept individually in petri dishes for 
further observations. From the heavily infected 
cutworms, the larvae (Fig.'3) after eating away 
the internal contents of the host started emerging 
and spreading all around the body of the host. 
Within a period of about 10 days these nematodes 
consumed all the body contents of the ho.st leaving 
behind the chitinous head capsule and cuticle. 
The cutworms which ingested less number of 
nematodes showed visible symptoms of infection. 


The pathogenicity of this nematode was also 
tested on the field collected caterpillars of A. ipsilon 
Hufn., Amathes c-nigriim L. and white grubs. AU 
the caterpillars died, but in case of white grubs 
only 75% mortality was caused by this nematode. 

Isolation of this entomophilic nematode (Neoaplec- 
tana sp.) from potato cutworms (A. ipsilon and 
A. segetum) is a new record from India. How¬ 
ever, success has earlier been reported for the 
control of various pests of other crops by means 
of Neoaplectanid nematodes"^"®. 

The financial help given by C.S.I.R., New Delhi, 
and facilities provided by C.P.R.I., Simla, arc 
sincerely acknowledged. Thanks are also due to 
the Director, Commonwealth Institute of Ento¬ 
mology, for confirming the identity of the nema¬ 
tode. 

Pool Officer, S. P. Singh.*^ 

Division of Entomology, 

Central Potato Research Institute, 

Simla-1 (H.P.), April 25, 1977. 


* Present address: Horticultural Experiment 
Station, Chethalli 571 248, Coorg, Karnataka. 
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CONCERNING THE INFLUENCE OF DEEP 
WATER AND FIELD CONDITIONS ON THE 
developmental PROCESSES OF THE 
floating rice (pRYZA SATIVA L.) 

The developmental process of floating rice varieties 
comprises of a number of important growth phases. 
Two separate experiments were simultaneously con¬ 
ducted one under usual field condition, and the other 
under deep water condition to study this aspect at 
the Rice Research Station, Chinsurah, West Bengal* 
The normal cultivation methods were practised under 
field condition, f.e., maintaining water level at 6-8 cm 
under different growth phases. In the second case 
the plants were grown in suitably constructed tank 
in a low lying area, and connected with the main drain¬ 
age channel so that after 2-3 showers of the monsoon, 
the tank had sufficient water. Data on the variations 
of water level at various growth phases in the tank 
and the field are given below: 


p 

and the plants behaved similar to normal tall indica || 

rice varieties (Fig. 1). It is a matter of common occur- !j 

rence with many monocotyledonous plants that rapid 1 
extension of culm is closely associated with reproduc- 
tive development. The plants under deep water 
condition entered the nodal tillering phase following 
the early vegetative culm elongation phase immediately | 
after the aerial (nodal) branching started. Nodal tiller- I 
ing appeared about 3 months after sowing and conti- | 
nued for about 4-6 weeks thereafter. The duration i 
of this period is a varietal character. Under deep p 
water condition all the various growth phases and 
subphases, viz., basal tillering, vegetative culm elonga, j 
tion, nodal tillering and reproductive ones, are distinct | 
and a knowledge of the various phases would be very I 
useful. With reference to the developmental processes I 
of floating rice plants under deep water condition I 
(Fig. 1), the following phases and subphases could I 
be distinguished: (i) the conpact crown or hard culm j 


Deep Water condition 

Field condition 

Growth phase 

Water level (cm) 

Growth phase 

Water level (cm) 

Germination 

Wet 

Germination 

Wet 

Seedling 

5-22 

Seedling 

Wet 

Basal tillering 

20-50 

Basal tillering 

6-8 

Early culm elongation 

42-182 

Pre-emerging reproductive 

6-8 

Nodal tillering 

125-190 

Flowering 

6-8 

Late culm elongation 

160-210 

Ripening 

1-8 

Pre-emerging reproductive 

200-210 



Flowering 

132-190 



Ripening 

124-142 




‘Wet’ 37-41% 

soil moisture 



Tiie newly developed photosensitive floating variety 
—‘Jaladhi 2’—was grown both under deep water and 
the field conditions. The seeds were directly sown 
in wet soil towards the end of April. A diagrammatic 
representation of the relative lengths of various growth 
phases throughout the life period (240 days) of the 
floating rice variety under the field and the deep water 
conditions is provided in Fig. 1. 

After 34 or 35 days from the date of sowing the basal 
tillers started growing in both treatments (Fig. 1). 
In general, when the plants attained an age of 45-50 
days and were submerged with 40-45 cm, these started 
forming long internodes. Rapid axial growth of culm 
is associated with the vegetative phases under deep 
water condiition. In floating rice plants, the formation 
of extended internodes is independent of the panicle 
development and in the later stage only the 3 or 4 
uppermost internodes elongated with unusual rapidity. 
However, under field conditions, the culm elongation 
aid the panicle initiation occurred almost concurrently 


QfJOWTH PHASES 

APR may .)UNF ."il AUG SEPT OCT NOV M ' 

germination 

8 a nELD 

SEEOLIN6 

m OEEP WATER 

9aSal riLLERiNi, 

--- 

CARLV CtILM ELONSATtOM 

_ 

nopai '•illeRing 


LATE CULM EIONOATIPN 1 


»RF£Mf«6IW6 CEPfiOftJCTlUt 


CLOWE RING 


Ripening 



0 40 80 130 160 200 240 


DAYS AFTER SOWING 
Fig. 1. Relative leigths of various growth phases 
of floating rice under the field and the deep water 
conditions. 

phase (/.e., covering seedling and basal tillering phases) 
characterised by having unelongated internodes, a 
few basal tillers and of relatively long duration; (ii) 
the early vegetative culm elongation phase associated 



Letters to the Editor 


457 


Voi 46, No. IS 1 
July 5, 1977 J 

•with high exteasion growth of internodes with the 
axial development, very variable internodal length 
-depending on the depth and duration of submergence 
and of long duration; (iii) the nodal tillering stage 
having emergence of aerial branches (nodal tillers) 
with relatively unaltered culm length and of very 
variable in number of nodal tillers depending upon 
^he variable depths of submergence and of long dura¬ 
tion; (iv) the late culm^^elongation phase characterised 
by a gradual increase in length of the internodes situated 
above the nodal tillers, their numbers dependent on 
the depth of submergence and duration; (v) the pre- 
•emerging reproductive period associated with the sudden 
extension of 3-4 elongated uppermost internodes with 
the aerial development of panicles and (vi) the post 
emergence prolonged ripening phase. Two impor¬ 
tant points emerge from the data on growth processes: 
{i) variability of the dilTerent phases and subphases 
of the floating rice is relatively less marked under 
field condition and (ii) under deep water condition 
the vegetative culm elongation periods (early and 
late) is distinct with larger number of elongated inter¬ 
nodes and nodal tillering. The above findings of 
develop:nental physiology may offer some scope to 
the rice workers for the improvement of floating rice 
varieties. The phasic development of the floating 
rice under deep water condition is different from 
ordinary rice culture. 

The authors express their grateful thanks to Dr.K. 
SenguDta, Director of Agriculture, Dr.D. Mukherjee, 
Joint Director of Agriculture (Research), and 
Mr, D. K. Mukherji, Economic Botanist I, West 
Bengal, for their keen interest in the work. 

Salt and Flood Resistant S. K. Datta. 

Paddy Scheme, B, Banerji, 

Rice Research Station, 

Chinsurah, West Bengal, 

April 2, 1977. 
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THREE NEW RECORDS OF FOLIICOLOUS 
LICHENS FROM INDIA 

Recently Awasthi and Singh(1972, 1973) and 
Singh'^ (1973) reported several foliicolous lichen 
taxa either as new species or new records from 
•South Indian hills and Andaman Islands. How¬ 
ever, very little is known about the foliicolous 
lichens from North-East India. To get more 
precise information from these parts, the author 
visited the state of Manipur during the months of 
October-November 1976, and collected more than 
400 packets of different lichens from there. Critical 


studies on some foliicolous specimens resulted m 
three new records of lichens for India, which are 
described below. 

AsTEROTH Y R1ACEAE 
Calenia conspersa (Stirt.) Sant. 

Thalli dispersed in small to big patches, 5-30 mm 
across, smooth, greenish-grey to whitish-grey ; some¬ 
times provided with white hairs ; apothecia numerous, 
primarily immersed and closed but at maturity 
become prominent with a rounded open mouth, 
0*1-0-25 mm in diam ; disc invisible in young 
apothecia, but mature apothecia have yellowish-* 
brown, deeply concave epruinose disc ; exciple 
colourless, 5-7 ^m thick below'* and laterally ; 
hymenium colourless, 40-50 ^m high; asci 
8-spored ; spores colourless, transversely 1-septate, 
ellipsoid, 7-9*3 x 2*5-3 *5 p-m ; paraphyses branched 
and anastomosing. 

The species known from America and Philippines 
is characterized by small circular apothecia with 
disc usually covered by the thalline margin, 
transversely 1-septate and size of spores. The 
spore size in our specimen is slightly smaller than 
the size of spores (8-12 x 2'5-Apm) recorded, 
for American and Philippines specimens (Santesson^ 
1952). It is a new generic record for India. 

Manipur-Karang: Kabrulakha, Singh 54457 

(CAL). 

Gyalectidium rotuliforme Mill I. Arg. 

Thalli scattered in small circular to irre!)^ular 
patches, 1-3 mm in diam, usually containing 1-2 
apothecia in the centre, smooth, greyish-white, with 
a single layered plectenchymatous cortex ; apothecia 
immersed in the thallus but prominent, easily shed 
off from the thalli ; yellowisih-brown, 0*15- 
0*25 mm in diam ; exciple colourless ; hymenium 
colourless, 85—100 /-tm high with epithecial algal 
cells above ; asci 1-spored ; spores colourless, 
multicelled, muriform, oblong ; 32-60 x 15-18 pm ; 
paraphyses nonarticulate and branched. 

The species distributed in the pantropical regions: 
is characterized by the smooth thallus and presence 
of epithecial algae. The spore size in our specimen 
is smaller than the size of spores [50-80 x 14—25 
(30) pm] reported by Santesson-^ (1952). 

Manipur-Karang: Kabrulakha area, 54458 

(CAL). 

Tricharia triseptate Sant. 

Thallus occurs in small patches, smooth, greenish- 
grey to whitish-grey, provided with long tapering 
black hairs ; apothecia few, present on the midrib 
and petiolar region of the leaf, light brown, 
transparent, sessile, constricted below, 0*2-0 *3 mm 
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in diam ; exciple colourless, prosoplectenchymatous ; 
hymenium colourless, 45-65 p-m high ; asci usually 
immature, 8-spored ; spores small, not well 
developed, colourless, ellipsoid, transversely 3- 
septate, 9-12 x 3-5 Mni; , paraphyses sligihtiy 
branched. 

The species so far known from America and 
Africa are characterized by the transversely 3- 
septate, spores. 

Manipur-Oiikhrul : 4-miles below Oukhrul, on- 
way to Lamblangate, associated with Byssoloma 
species, Singh 54459 (CAL). 

Grateful thanks are due tO‘ Director, Botanical 
Survey of India, for encouragement and facilities, 
and to Mr. M. L. D. Kumar, Forest Ranger, Oukhrni 
division, for his help during the time of collection. 
Botanical Survey of India, K. P. Singh. 

Howrah, May 23, 1977. 
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CHROMOSOMAL REPATTERNING IN THE 
DIFFERENTIATION OF TWO SPINOUS 
solanums 

Previous attempts at interspecific hybridization of 
some spinous solanums have yielded variable 
results, and tht conclusions arrived at on their 
cytogenetic affinities are uncertaini’^. To reevaluate 
the species relationships, we crossed seven species 
in different combinations following a modified 
technique^, and obtained variable numbers of 
hybrids. The pairing behaviour of chromosomes 
at meiosis in these hybrids are being studied to 
assess the intergenomic homologies and the extent 
of chromosome repatterning in the divergence of 
the parental genjomes. Our results on Solatium 
siirattense Burm. f X S. trilohatum L. and its 
reciprocal are reported in this note. While the 

5. trilobatum parent was the same in both the 
crosses, two different plants of S. surattense (SS-I, 
SS—2) were used. 

In the S. surattense (SIS—1) x S. trilobatum 
(ST) combination 86 crosses were made and 37 
fruits (43%) with an average of 112 seeds per 
fruit were realised. 83% of the seeds were healthy 
and 25 hybrids were raised. In the reciprocal 
cross (ST X SS-2) 109 crosses were made and 
51 fruits (46'1%) were obtained, of which 43 had 
fleshy placenta with no seed ; the other 8 fruits 


had an average of 5 seeds from which 3 hybrids 
were obtained. 

Meiotic studies in these F-1 hybrids revealed^ 
that the number of chromosomes involved in pair¬ 
ing was variable in the different FMCs analysed, -x 
and ranged from twelve bivalents per nucleus to J 
only six bivalents accompanied by one or two rings | 
or chains of three, four or five, with the rest | 

remaining as univalents (Figs. 1 and 2). The i 

univalent frequency ranged from twelve to as low i 
as one per nucleus. The relevant data ace 
summarised in Table I. 1 



Figs. 1-2. Fig. 1. PMC at diakinesis in the 
hybrid SS-1, x ST showing chain of four chromo¬ 
somes (arrow) and ten bivalents (x 2,000). 

Fig. 2. PMC at diakinesis—metaphase-l showing 
two trivalents and eight bivalents ( x 2,000). 

The occurrence of 12 bivalents in 22 of lOT ^ 
PMCs analysed in the SS-1 x ST hybrid clearly ^ 
shows that each of the 12 chromosomes in the 
haploid set of the two genomes have snflficient J 
homologies to pair and form chiasmata. This is ) 
also supported by the occurrence of 35 nuclei with ; 

+ 2^5 and 31 nuclei with 10 -|- univalents 

or higher associations. In other words, out of 
107 PMCs, 10 or more bivalents a"e observed in 
88 nuclei. At the same time rings or chains of 
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Table I 


The different chromosome associations and their frequencies at Diakinesis and Metaphase^-I in the F-1 of 
S. surattense X S. trilobatum {SS-I x ST) and its reciprocal (ST x SS~2) 


Material SS-1 X ST 


Chromosome associations 

Material ST x SS-2 

Frequency at 





Rings or chains of 

Frequency at 

Diakinesis 

Metaphase-I 

Univalents 

Bivalents 

III 

IV V 

Diakinesis 

Metaphase-I 

1 


5 

7 



1 



1 


2 

6 


2 

1 






8 



2 


1 



5 

6 


1 

1 

1 



1 


9 


2 






4 

7 


2 



1 



6 

6 


2 


1 


6 

3 


10 



1 

1 

• 2 

1 

1 

2 

9 



1 


1 

3 


4 

8 



1 


2 

8 

3 

1 

10 


1 




4 

2 

3 

9 


1 



3 

2 


5 

8 


1 



1 

13 

9 


12 




1 

1 

29 

6 

2 

11 




4 

11 

11 


4 

10 




5 

6 

3 


6 

9 




3 

7 



8 

8 




2 

5 



10 

7 




3 

3 



12 

6 





1 

82 

25 



TOTAL 


21 

45 


three, four or five chromosomes are met with in 
36 PMCs. These higher chromosome associations 
suggest that a few chromosomes in one of the 
genomes have homeologies to' more than on© 
chromosome in the other. Apparently the two 
species share a number of common loci that permit 
their chromosomes to pair and form chiasmata. 
The quantitative data on the F-l of the reciprocal 
(viz.r ST X SS~2) are somewhat different from 
thoise of SS-1 X ST. But qualitatively they are 
nearly the same, and the conclusions to be drawn 
on their intergenomic homeologies remain unaltered. 

In an earlier report^ formation of only bivalents 
with variable numibers of univalents was recorded 
in a sample of 26 PMCs analysed for the F-1 of 
5. surattense X S. trilobatum. Possibly sampling 
of a larger number of nuclei would have revealed 
the higher chromosome associations observed by 
us. This assumption is justifiable from the fact 
that in our own analysis of 107 nuclei, bivalents 
witb variable numbers of univalents were seen in 
71 O'f them. i 


Cytological data given above provide conclusive 
evidences for the two species iS*. suMttense and 
S. trilobatum sharing certain common loci but with 
considerable chromosome repatteming in their diver¬ 
gence. Since the cross both-ways and produce viable 
F-1 s, though only on artificial pollinations, the 
isolation mechanisms in them: are not as fully 
developed as the absence of natural hybridization 
between them, would suggest. 

One of us (SVR) is thankful to the CSIR for 
the financial assistance. 

Department of Botany, S. Veerabhadra Rao. 
Andhra University, B. G. S. Rao. 

Waltair 530 003, 

India, March 8, 1977. 
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A NOTE ON DmYDROINDOLE PHENYL 
HYDRAZONE (DIPH)~^A NEW HETEROAUXIN 
Recently Sarma and Baicoah^ have reported the 
formation of a new dihydroindole phenyl hydrazone • 
(I) during the diazo coupling of indole with a diazoniuni 
chloride obtained from <9-amino thio anisole. Since 
the early synthesis of indole acetic acid (I A A) involved 
the diazo coupling of benzene diazonium chloride 
with diethyl-A-acetyl glutarate^ this new compound 
was tested for auxinal properties. It showed positive 
root initiation and development activity when applied 
to the terminal cuttings of tomato, dahlia, juniperus 
and thuja. In this note the auxinal activity of the 
new compound (DIPH) is reported. 

Diazo coupling of indole with the diazonium sal^ 
obtained from o-amino thio anisole was carried out 
by the method of Avrameonko, Nagina and Suvorov^. 
The pH of the solution was restricted to 5. The result¬ 
ing precipitate was chromatographed on a column of 
alumina using benzene as eluent. The structure 
the main compound obtained, was elucidated by u.v.* 

i.r. and p*m.r. spectral analysis and coitirmed by 
elemental analysis. The structure corresponds to a 
dihydroindole phenyl hydrazone (Fig. 1). 



I CH3 


• ' Fig. 1 

For determining auxinal activity, terminal cut ings 
of tomato, dahlia, juniperus. and thuja were treated 
with DIPH by the soaking method^ at 250 ppm. The 
results are recorded in Table I. 

Table I 

No. of Samples treated 10. , . . 


Plant 

Cutting 

% 

rooting 

Mean length 
• in cm. 

. Auxin 
used 

Tomato 

90 

7*2 

IBA 

Dahlia 

70 

5*7 

do. 

Thuja 

20 

5*2 

do. 

Juniperus 

30 

3*5 

do. 

Tomato 

60 

9*7 

DIPH 

Dahlia 

50. 

10*2 

do. 

.Thuja : . 

m ■ 

• 4*5 

do. 

Juniperus 

■ lesorjl 

--- 

‘5*7 

do. 


Untreated c u?|mg s failed to produce roots. 


the Editor F Current 

L. Science 

It is clear from Table I that DIPH has auxinal 
activity on the development of roots in cuttings. 
Although IbA induced a larger number of roots than 
DIPH their length did not exceed those produced by 
treatment with DIPH. 

It has been reported tnat the auxinal activity ot 
indole acids is due to an indole acid phenol complex 
which forms at the base of the cuttings. The phenol 
fragment being produced by the plant itself. 

Experimental 

Preparation of PJPH. —0*7g of <9-aminophenyl 
methyl sulphide hydrochloride was dissolved in 20* 0 mi 
water and 0*5 ml cone. HCl. To it 0* 35 g of a satu¬ 
rated solution of sodium nitrite was added at 0°C 
and allowed to stand for 15 mini This diazo solu¬ 
tion was added drop by drop into a well stirred sus¬ 
pension of 0*59 g of indole in 50*0ml. of water 
containing 0*05 g NaOH and 0*5 g of Na 2 C 03 . 
The temperatire was maintained at 0° C and the addi¬ 
tion was completed within one hour. Stirring was 
continued for one hour more until coupling was com¬ 
plete. The solid obtained was filtered, dried and column 
chromatographed over alumina using benzene as 
eluent (Yield 0*52g; m.p. 192°C). 

Application of DIPH .—The basal end of cuttings 
was treated with DIPH at 250 ppm for 24 hr. After 
treatment the cuttings were inserted into rooting 
medium immediately. Direct sunlight was avoided 
to prevent wilting. 

Department of Chemistry, P. K. Sarma. 

Gauhati University, S. K. Barooah. 

' ■and - . ' 

Department of Botany, B. D. Gocoi, 

B. Borooah College,. . ■ 

Gauhati, Assam, 

September 25, 1916. 
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CHANGES IN PROTEIN CONTENTS OF URAD 
SEEDS (PHASEOLUS MUNGO L.) DUE TO 
FUNGAL FLORA 

Fungi play a vital role in determining the storage 
2 ife of seeds, Urad {Fhaseolus mimgo L.) seeds are 
very rich in vegetable proteins. A number of fungi 
belonging to diverse taxonomic groups were isolated 
and identified from these seeds. The present investi¬ 
gation is mainly concerned with the changes in protein 
contents of the above-mentioned seeds during fungal 
infestation. 

Seeds were randomly selected and divided into two 
lots. One was incubated in glass chamber with 100% 
humidity while the other was treated as control without 
any source of moisture. On the 7th, 14th and 21st 
days,0-3g of the seeds were finely crushed and 
powdered in homogenizers by adding 6 ml of 0-2 N 
NaOH. The protein was precipitated by 10ml of 
5% cold trichloroacetic acid and subsequently 
centrifuged and the residue was used for protein esti¬ 
mation. The supernatant was dried on a water bath 
and digested separately. From the residue, the per¬ 
centage of total proteinaceous nitrogen was calculated 
by using Markham^ .still distillation apparatus. It 
was multiplied by the factor 6*25 to obtain the protein 
percentage. Percentage of soluble non-proteinaceous 
nitrogen was calculated from' the supernatant stock 
by similar procedure. Protein estimation of the 
control stock was performed after 21, days of incuba¬ 
tion, Results are summarised in Table I. 


Table !■ 

Slwwing changes in protein contents of urad seeds due 
- . to fungal imfestation 


Days of 
incubation 

% of protein 
nitrogen 

% of pro- % 
tein (approx.) 

of soluble 
nitrogen 

1. 

0 day 

3-41 

2'l-34 

1*5 

2. 

'7 days 

3-46 

■21-62 

0-6 : 

3. 

14 days 

2-61 . 

. 16-31 

2-0 

4. 

21 days 

1-94 

■ r2-14 

2-44 

*5. 

Control 

: 3-25 

•20-31 • • 

1-55 


■ * The protein contents of the control remained almost 
the. same for the entire period as it was not exposed 
to moisture. . . 


Table I shows that .the protein contents either re¬ 
mained unchanged or werepnly slightly altered during 
first seven days'which obviously reflects the mildfungal 
activity in beginning. There was a gradual.depletion 
of protein in the seeds from the second phase which 
continued up to the end of the incubation. With the 
49crease of the proteiriaceous nitrogen the soluble 


nitrogen increased which can be attributed to hydro¬ 
lysis of the seed protein due to fungal activity. The 
control seeds did not express any pronounced varia¬ 
tion in protein contents which is obviously due to 
non-availability of moisture for fungal activity. Earlier 
Christensen and Kaufmann^ as well as Neergaard^ 
mentioned that moisture enhances the fungal activity 
resulting in rapid seed deterioration. 

The authors are thankful to the U.G.C. for financing 
the project. 


P.G. Department of Botany, 
Bhagalpur University, 
Bhagalpur 812 007, 

March 29, 1977. 


Jamaluddin. 

R. K. SlNHA. . 
K. S. Bilgrami. 
T. Prasad. 
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A CYTOLOGICAL ASSESSMENT OF SPECIES 
DELINEATION OF TWO CERAMIUMS 
(RHODOPHYCEAE) 

Two Ceramuim species occurring on Visakhapatnain 
coasth viz., C. fimbriatiim Setch and Card., and 
C. gracilUmum (Kutz.) Griff, et Harv, var. 
byssoideum (Harvey) Mazoyer, are taxonomically 
distinguished by the presence of ephemeral and 
vesicular lateral hairs arising from cells of the 
cortical bands m C. fimbriatum and their absence 
in C, garcillimum var, byssoideum^'-, : The two- 
species are dioecious and are natural o.utbreeders, 
and occur as freely intermixed populations in. 
some habitats.; 

As many simple exomorphic characters (like the 
presence or absence of lateral hairs) are known/ 
toi be the alternate allelic expressions of one or 
more genes in many higher plant species, it was 
tempting to regard the intermixed populations of 
the two ceramiums as representing a single species, 
possibly segregating for the occurrence or not of 
the lateral hairs. An obvious way to verify such 
an assumption was to subject the material to 
^genetic tests. Unfortunately, the two species are' 
'microscopic forms, and a meaningful analysis of 
The'population structure or the segregating patterns 
through successive generations in their natural 
environs is not feasible. The only recourse, 
therefore, is to study the cytology of the two 
spediesL' and draw such conclusions as the data 
W'Ould permit. .Since such information is not 
ayailableL. in the literatureS’4 we studied some- 
cytological aspects in these two' species^ aiKj gur 
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results oa C. fimbriatum have been reported 
earlier^ Data on the chromosome numbers and 
their behaviour at meiosis in C. gracUUmum var. 
byssoideum are presented now, and on this basis, 
the validity of the taxonomic separation of these 
two ‘forms’ into different species (based on the 
presence or absence of lateral hairs) is con¬ 
sidered. 

Following the customary procedures of fixation 
and smearing-'^, observations were made on dividing 
tetraspore mo-ther cells (TMCs), and the diploid 
chromosome number and their behaviour at 
diakinesis were ascertained. The chromosome 
number varied from 2n = 64 to 114. In a 
total of 32 TMCs analysed, ^the frequencies of 
nuclei with different chromosonie numbers are : 


but concerns, those of the two genomes in their 
entirety, and that the twoi species are distinct in 
their cytogenetic aspects. Further, while C, fim- 
briatum is a stabilized polyploid^, C. gracillimum 
var. by aide urn is a cytologically polymorphic 
species, which has attained a higher level of 
polyploidy. . 

We are thankfifl to late Prof. T. Sreeramulu 
(Andhra University) for initiating us into these 
studies and on© of us (M. S.) is thankful to 
CSIR for financial assistance. 

Department of Botany, (Miss) M. Sundari. 

Andhra University, B. G. S. Rao. 

Waltair 530 003, March 28, 1977. 


2« Chromosome No. 64 78 82 84 86 88 92 98 100 104 108 110 114 

No. of Nuclei 1 2 1 14 1 2 1 2 2 2 1 2 1 


Besides the chromosome numbers, the chromo¬ 
some associations and their frequencies also varied 
in different nuclei. Higher associations, (3^^ 4- 
or more frequently 2jy4' 1 2 besides bivalents 

and univalents per nucleus) were observed: in 16 
(5096) TMCs. Similarly univalents occurred in 
high frequencies, ranging from 12 to 27 per nucleus. 
Considering that 14 of the 32 cells analysed showed 
2 71 = 84, it is assumed that this represents the 
normal diploid chromosome number for the species, 
and that the others with lesser or higher numbers 
represent aneuploid derivatives of this or a common 
ancestral form. 

As compared to C. fimbriatum with 2n = 42, 
C. gracillimum var. byssoideum is cytologically 
distinct in its higher chromosome number, and 
higher frequencies of polyvalents and univalents, 
at meiosis. The entire material without the lateral 
hairs showed chromosome numbers ranging from 
In — 64 to 114 and none with 42 were encountered. 
If the presence or absence of the lateral hairs, the 
taxonomic criterion were due to allelic differences 
in the same species, and the population was 
segregating for this feature, one would expect 
forms without lateral hairs to have 2 n = 42 
chromosomes (cf. C. fimbriatum) ; likewise, forms 
with lateral hairs should have the 2 n chromosome 
number of 64 to 114 (majority with 2 n =: 84) as 
in the present material. Such is not the case. It 
is, therefore, to be inferred that the taxonomic 
separation of the two species, on so simple a 
criterion, is justifiable, and: that this feature is; 
not due to allelic differences in a common genome, 
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MEASUREMENT OF SHEATH COLOUR IN i 
CITRONELLA—CFMBOPOGOAr NARBUS (L.) | 
RENDLE 

Taxonomic classification of citronella species has i 
been carried out by several investigators and the two 
principal species in cultivation are Cymbopogon white- 
rianus Jomtt and Cymbopogon nardus (L.) Rendle^*, 
The latter is mainly cultivated in Sri Lanka®. Several 
selections of this species have been identified on tk 
basis of their morphological characteristics*. Sheatli, 
colour was used as one of these characteristics as it j 
could be measured by a quick quantitative technique, | 
This measurement involves the use of Munsell coloui 
charts (Munsell Color Company Inc., Baltimore, 
Maryland, U.S.A.). The three attributes of Munsel^^ 
colour charts are hue, value and chroma. Using 
mask to facilitate matching of surface colours itir] 
possible to obtain quantitative data for differences! 
in sheath colour among citronella selections. I 
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Table I 


Sheath colour 

dimensions for 

ten citroneUa 

strains grown 
temperatures 

in controlled environments at three day/night 


15/10°C 

27/21 °C 

22111° C 

Selection 

Hue 

Value/chroma 

Hue 

Value/chroma 

Hue 

Value/chroma 

Cl 

J0-0*RP 

3/4 

7*5*Y 

5/2 

7*5*Y 

5/4 

Ca 

10 0 RP 

5/4 

2-5 Y 

5/2 

7*5 Y 

5/4 

Ca 

10 0 RP 

2/4 

2*5 Y 

5/4 

7-5 Y 

5/4 

Cl 

10 0 RP 

4/4 

2*5 Y 

5/4 

7-5 Y 

5/6 

c. 

10-0 RP 

5/2 

2-5 Y 

412 

7-5 Y 

6/4 

Ce 

10 0 RP 

4/2 

10-0 YR 

3/2 

7-5 Y 

5/4 

C, 

10 0 RP 

6/2 

7*5 Y 

5/2 

2-5 GY 

6/4 

Cs 

10 0 RP 

3/4 

2-5 YR 

4/2 

7-5 Y 

5/2 

Cs 

10-0 RP 

4/2 

2*5 Y 

4/2 

10-0 Y 

. 5/4 

Ci„ 

10-0 RP 

4/2 

2*5 Y 

4/2 

10*0 Y 

5/4 


* Gradations of hue. 

In order to test the consistency of this method an 
experiment was conducted under controlled environ¬ 
mental conditions using-three day/night temperatures, 
15/10, 27/21 and 32/27° C. Three plants each of ten 
selections of Cymbopogon nardus were grown at each 
temperature and evaluated for sheath colour after 
90 days. The results are given in Table 1, There 
was a temperature effect on the development of all 
three attributes of sheath colour; hue, chroma and 
value. Hue (spectral quality) changed from reddish 
purple (RP) to yellow (Y) or hues near yellow (YR, 
GY) as the temperature increased from 15/10 to 27/21 
or 32/27° C. Value (lightness) of yellow colouration 
increased slightly with temperature between 27/21 
and 32/27° C in six selections (Cs, Q, C 7 , C 3 , C 9 
and Cio) and was unaffected in the other four. All 
selections but two (C3 and Cg) increased in chroma 
(intensity or strength) of yellow colouration with the 
temperature increase from 27/21 to 32/27°C. 

Even though the sheath colour differerxes rre con¬ 
sistent in the field and can be used as a quick method 
of identifying selections, the present data indicate 
that there is a temperature by selection interaction. 
Not only can the sheath colour vary with the growing 
temperature, but the temperature effect differs am.ong 


selections. All selections had the same reddish-purple 
hue at 15/10° C but this hue varied among selections 
in both value and chroma. At 27/21° C there were 
four categories of hue with and C, more greenish 
yellow than Co, C3, C4, C5, C9 and Cio which were 
brownish yellow. was somewhat more brownish 
and Cs more reddish than the other selections. There 
were also differences among selections in value and 
chroma. At 32/27°C, Ci, C2, C3, C4, C5, Cc, and Cg 
had a greenish yellow hue, C& and Cio a more greenish 
and C 7 an even more greenish hue. There were also 
variations in value and chroma. At 15/10° C the 
10 selections could be separated into 7 groups based 
on value and/or chroma differences. At 27/21 °C 
there were 7 groups separated by hue, value and/or 
chroma differences and at 32/27° C the corresponding 
number of such groups was 6 . These relationships 
among sheath colours of these selections differed with 
temperatures. Therefore identification of a selection 
by sheath colour would not be satisfactory if the selec¬ 
tions were grown at some other temperature such as 
might occur at a different location. 

This research was supported by the NRC-CIDA 
(Canada) and conducted at the University of Guelph, 
Guelph, Ontario, Canada. 
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A DOUBLE TELO TRISOMIC FOR THE 
SEVENTH CHROMOSOME IN PEARLMILLET 

In the progeny of a self pollinated Semidwarf trisomic 
of pearlmillet^, which is trisomic for the 3rd chromo¬ 
some, one out of 29 plants had a chromosome consti¬ 
tution of 2 «= 13 normal plus two small chromosomes. 
The small chromosomes were clearly unequal in length 
and at pachytene were identified as telocentrics. The 
short and the long telos corresponded to the short 
and long arms of the 7th chromosome of pearlmiliet, 
which is the shortest and possesses a satellite on the 
short arm^. Only one such normal nucleolus orga¬ 
nising chromosome was observed i n the present m aterial. 
This chromosome and the short telo were almost 
always directly associated with the nucleolus in PMC’s 
at prophase I, but not the long telo. A plant of such 
a chromosome constitution is called a double telo 
trisomic according to the nopipnclature of Kimber 
and Sears^, 

In pearlmiliet, the normal 7th chromosome pair 
occurs usually as a rod bivalent at meiosis but also 
rarely as a ring bivalent or two univalents. In the 
present plant in PMC’s at prophase I and metaphase I 
no pairing was observed between the telos. However, 
in 68% of the 25 cells examined at metaphase I, the 
long telo paired with the normal chromosome to form 
a heteromorphic bivalent. In 4% of the cells, a short 
telo paired with the normal chromosome to form a 
heteromorphic bivalent. In 16% of the cells the two 
telos were paired one on either end of the normal 
chromosomes to form a heteromorphic chain trivalent 
and in 12% of the cells the three chromosomes remained 
as univalents. 

In an earlier report on double telo trisomics for a 
different chromosome of pearlmiliet^’ centromere mis- 
division of one submetacentric chromosome was 
considered to have given rise to two telocentrics. A 
similar mechanism is possible in the present case 
involving a 7th chromosome univalent in the tri¬ 
somic parent. 

The author is grateful to Dr. J. V. Pantulu for 
guidance and to the U.G.C. for the award of a research 
fellowship. 
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TOP NECROSIS VIRUS DISEASE OF PEA ! 

FROM INDIA—A NEW RECORD | 

The survey of local fields of Agra during 1975-77 \ 
revealed an important necrosis virus disease of pea I 
{Pisum sativum L.). | 

The infected plants exhibited withering of the top f 
(top necrosis) and greyish-brown discolouration of ! 
leaves, petioles and stems. Internally the host tissues ^ 
were highly necrosed. Severely infected pea plants j 
die premature death, whereas plants with mild infection i 
develop malformed pods with wrinkled or even abor¬ 
tive seeds. Under glass house conditions (25° ± 
3°C), typical systemic symptoms of the disease were 
reproduced on the healthy pea plants but only with 
occasional top necrosis. 

The traditional methods of graft (wedge and cleft 
grafts) and sap inoculations (using phosphate buffer 
of pH 7*0 and carborundum powder) gave 100% 
transmission. The virus was also found to be 
transmitted through seeds (upto 13-6%) and by nema¬ 
tode vector {Trychodorns sp.). 

The physical properties were studied at room tempe¬ 
rature (25°i3°C) using Chenopodium anieranticolor 
Coste and Regn as local lesion host. Its dilution end 
point lies near 1: 10,000, the thermal death point at 
64° C and longevity//z vitro and in vivo for 5 and 15 
days respectively. 

The present virus disease is a new record from India 
as it has been found to differ from all other virus 
diseases reported on peasi~3> 

The apt^er is thankful to Dr. K. S. Bhargava, Pro¬ 
fessor and Head, Department of Botany, Kirukshclra 
University, for; rendering valuable suggestions. 

Virus Research Lab,, A. N. Roy. 

Department of Botany, M. N. Gupta.^ 

Agra College, Agra 282 002, 

April 16^ 1977. 

* Professor and Head, Department of Botany, Agra 
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REVIEWS AND NOTICES OF BOOKS 


utilization of Neem and its Byproducts (A Monograph). 

Edited by C. M. Ketkiar. (Khadi & Village Industries 

Commission, 1153 Ganeshkind Road, Shivajinagar, 

Pune, 411016), 1976, Pp. 150. Price: Not given. 

The Monograph embodies the results of a detailed 
study of the utility of various products of the Neem 
Tree {Azadimchta indica Juss.). Comprehensive data 
is presented pertaining to the following aspects of 
study, in five chapters, together with an exhaustive 
list of references at the end of each chapter, 

.(i) Mineralization of Neem Cake, oil and extrac¬ 
tive in combination with urea, and its com., 

^ parison with other slow release fertilizers, 

nitrification inhibitors and coated fertilizers'"; 
inhibitory effect of Neem Cake and extractive 
on Nitrosomanas and Nitrobactor (Chapter 1). 

(ii) Effect of Neem Cake blended urea on the yield 
of paddy, wheat, maize, sorghum, sugarcane, 
potato and tobacco, under different climatic 
conditions of India (Chapter 2). 

(iii) Utility of Neem Kernel and, Neem Oil in pre¬ 
venting infestation of crops and stored grains, 
by pests (Chapter 3). 

(iv) Efficacy of Neem Cake and extractive against 
nematodes attacking potato, tobacco, betel 
vine, tomato, okra, cabbage and cauliflower 

j (Chapter 4). 

(v) Neem Cake as a livestock feed, and the medi¬ 
cinal uses of Neem leaves and oil (Chapter 
5 ). 

The Monograph is an example of how the potential 
value of the minor seeds of tree origin could, by syste¬ 
matic and coordinated study, be brought to light. 
This serves as a pointer to the necessity of conducting 
detailed investigations on other minor 'seeds of tree 
origin. 

The get-up and print of the Monograph are satis¬ 
factory. The typographical errors appearing in a 
number of pages could have been avoided with a little 
caution. 

The Monograph should prove a useful addition 
for the Libraries of all Agricultural and Veterinary 
I Colleges. 

j K. Parthasarathi. 


Mathematical Methods for Physics. By H. W. Wyld. 
(W. A. Benjamin, Inc., Reading, Massachusetts, 
01867), 1976. Pp. 628. Price $26,50. 

‘ Mathematical Methods for Mhy^ics by H. W. 
Wyld (W. A. Benjamin Inc.U'I976) iS jiU'^/Sminently 


readable book. While the basic material is no different 
from that in many other texts available in most science 
libraries, it is the informal tone of presentation of the 
otherwise fairly regorous mathematical treatment 
that appeals to the reader. The r&i der in this case 
IS most probably a graduate student in physics. How¬ 
ever, those engaged in physics teaching will also find 
the book equally valuable. The book covers most 
of the topics in mathematics that one is likely to en¬ 
counter in classical physics. Thus, partial differential 
equations, special functions and Green’s functions 
have been treated in detail. The author obviously 
has classical electromagnetism at the back of his mind. 
But, by far the most illuminating chapter is the one 
on dispersion relations, namiely Chapter 12. Here 
the author has successfully brought out the tremendous 
power of these relations without invoking any high¬ 
brow stuff. In fact anyone with an average knowledge 
of complex analysis can go ahead with this chapter 
and assimilate the ideas as well as the technique. The 
same is true of Chapter 14 on Integral transfoims in 
the complex plane. There is a notable omission 
however. Matrix analysis has been given a complete 
go by. But, obviously, the author is not aim.ing at 
completeness of any sort. On the whole the book is 
highly recommended. 

N, Kumar. 


Programming in Fortran IV. By K. D. Sharma, (AflS- 

liated .East West Press Private Lim.ited, India), 1976. 

Pp. 258 -f-120 illustrations. Price Rs. 25*00. 

The book is organised in 7 chapters follow ed by 
6 appendices. 

The first chapter introduces the basic prirxiples of 
digital computer operation, functional aspects of the 
various units like input/Output media, memory, and 
arithmetic and control units, and the role of program¬ 
ming languages are emphasized. In the second chapter 
the principles of programming, construction and the 
use of flow charts and broad classification of FORTRAN 
statements are discussed. Fortran language funda¬ 
mentals and methodology of constructing simple pro¬ 
grams are explained in the 3rd chapter. Logical 
decision making and transfer of control facilities 
available in Fortran are discussed in the 4th chapter. 
In the 5th chapter representation of subscripted varia¬ 
bles in computer, and the role of DO loops are 
exhaustively covered. The 6th chapter deals with 
function and subroutines. Further-facilities available 
in FORTRAN, which will help the programmer in 
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handling sophisticated problen^.s with specific rele¬ 
vance to precision, complex arithmetic and advance 
input/output operations, etc., are explained in the 7th 
Chapter, 

But for a few typographical errors, and lack of 
reference of current titles like integrated circuits, multi¬ 
programming, memory overlay, virtual storage, struc¬ 
tured programming concepts, etc., the subject has been 
very nicely developed and covered in sufficient depth. 
The role of various Fortran statements are lucidly 
explained, with notes of caution, for programmes 
in their use. Ample number of illustrative examples, 
flow charts and program listings, erxompassing wide 
application areas in science and engineering are 
provided to help in the grasp of the basic concepts; 
also useful tips for developing efficient program.s and 
to reduce the execution times are given at appropriate 


stages throughout the text. A number of good prob'j 
lems are listed at the end of chapters for the students, 
to try and the solutions of these problems have also’ 
been provided in the end for ready cross checking. 
Tables, explicitly indicating comparison of salient 
features and constraints in FORTRANS of vaiiois 
digital computers available in the countjy are given; 
for the guidance of students in the use of the respec* 
tive machines. Infoimation which is likely to be; 
frequently referenced' has also been systematical!) I 
documented in the appendices. 

This book adequately fulfils its objectives. It V 
could be fruitfully used in teaching a fijst couise for f 
the undergraduates and also it is reconvm.endcd to ■ 
all those who wish to learn Fortran through self-iiicy. | 

A. A, Shamim. i 


SPECIAL TRAINING PROGRAMIVIE IN WILD LIFE BIOLOGY, 
SPONSROED BY U.G.C., NEW DELHI, 

JANUARY 1-JUNE 30, 197$ 


The aim of this special training programme is to 
acquaint College and University teachers and Ph.D. 
students in biology with the fascinating world of 
wild life of India. The programme will involve three 
months of intensive training in field at the famous 
tiger project reserve of Bandipur, followed by three 
months of project work at any wild life sanctuary 
of the participant’s choice. It is hoped that following 
this training, many of the participants will establish 
schools of training and research in wild life biology 
at their respective institutions. 

The three month training programme at Bandipur 
National Park will involve course work in the areas 
of ecology, behaviour, sociobiology, management of 
biological resources and resource management. The 
lectures will be closely supplemented by outdoor 
practical sessions. And all this will be in the lovely 
setting of wild life at Bandipur. 

The faculty will include both professional bio¬ 
logists from Indian Universities, and forest officers 
with an intimate knowledge of the wild life. 

Participants 

About fifteen. The programme is open to all 
College and University teachers of biology, as well 


as students already registered for a Ph.D. in bio¬ 
logy at any Indian University. Exceptional 
candidates who do not belong to these categories 
will also be considered if space is available. 

Applications 

• The last date for applying is 30th September 
1977. There are no application forms. For details 
please writ© to Dr. Madhav Gadgil, Centre for 
Theoretical Studies, Indian Institute of Science, 
Bangalore 560 012. Please also name two referees 
who will writ© directly tO' Dr. Madhav Gadgil about 
you. 

Financial Assistance 

The participants will receive a fellowship of 
Rs. 400/- per month throughout the six month 
period. They will also be provided with the 
necessary funds for contingent expenditure during 
the. project work. Any travel involved will also be 
paid for. Please write to the Education Officer, 
University Grants Commission, Bahadurshah Zafar 
Marg, New Delhi 110001, for any assistance regard¬ 
ing obtaining leave from your parent institution 
and other administrative problems. 


6518/77. Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-560006 
and Printed at The Bangalore Press, Bangalorc-560018. 



TlTANiUM(lV) COMPLEXES OF BENZOYL HYDRAZONES 

D. K. RASTOGI*, V. B. RANA, S. K. SAHNt^'* and S. K. DUA 
Department of Chemistry, Meerut College, Meerut 250001 

Abstract 

TitaniLim(IV) complexes of benzoyl hydrazones derived from benzhydrazide and salicyi- 
aldehyde (BSH), o-hydroxyacetophenone (BAH), <;-hydroxyprcpiophcnone (BPH), y-hydroxybutyro- 
phenone (BBH) and 2-hydroxynaphthaldehyde (BNH) have been described. These complexes have 
been characterised by elemental analyses, and by conductance, magnetic, infrared and electronic 
spectral measurements. The complexes have trans-octahedral stereochemistry as indicated by v 
(M-N) and y (M-O) vibrations in far infrared region. 


Introduction 


TNTEREST in the coordination chemistry of 
titanium(lV) ion continues to. increase on 
account of its capability to form coordination com- 
ipounds having, unusual coordination numberst"*\ 
A number of such studies are available with Schiff 
bases-t'^. In this paper, we report the synthe.-is 
and characterisation of titanium(lV) compounds 
with benzoyl hydrazones whose structures a^'e given 
below : 


y\ yv 

I . U D xr li 


R H 1 


1 1 ■ ' 

. C=N—N—C-^l' 

V 4 


L 11—C=N—N—C 

A/ II 

I o 


OH 

R = H. CH,, C.Ms, QH, 


/\/\ 
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H H 

_(j=N—C- 
II 

O 
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\/ 


Experimental 

All the reagents used were of Analar grade. 
The ligands were synthesised by the method of 
Struve'h They all gave satisfactory analyses for 
C, H, N and their purity was further checked by 
TLC. 


Synthesis of Complexes 

The titanium(IV) chloride was (0-001 mole) 
diluted to 50 ml with absolute alcohol. The 
addition of 0-002 mole of the ligand in 50 mi 
acetone to the above solution instantaneously gave 
a bright red precipitate. It was digested for about 
15 minutes at 70° C, cooled, filtered and washed 
several times with acetone. The product was 
recrystallised froni chloroform and dried in 
vacuum. 
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The conductance, magnetic moment, i.r. and 
electronic spectral measurements were made as 
reported previously Titanium was estimated 
gravimetrically as titanium dioxide. Analytical 
data are given in Table 1. 

Results and Discussion 

The analytical data reveal 1 : 2, metal : ligand 
stoichiometry and the complexes are represented 
by general formula {Ti(Lig)o]. They are . soluble 
in acetone, alcohol, chloroform, DMF and DMSO. 
The molecular conductance measurements in DMF 
(25° C) indicate that these complexes are non- 
electrolytes. ..This formulation is further supported 
by infrared spedtra. 

The i.r. spectra of the .ligands show a strong 
band between 3200-3250 cm‘t which may be 
assigned to r(OH) vibrations involving hydrogen 
bonding. The intramolecular hydrogen bonding is 
also indicated by the presence of weak broad band, 
at 2700-2775 cm'^ in thC' free ligands*''^’' k The 
bands at 3000-3050 cm’^ are assigned tO' z/(NFl). 

Strong bands in the region 1660-1675, 1615- 

1625 and 1600 cm'^ in the free ligand may be 
assigned to amide I (due to f'CzizO), r(Czz'N) 
(azomethine) and phenyl ring vibrationsrespec¬ 
tively. The bands around 1515, 1250, 650 and 
495 cm~^ may be assigned to amide II (I'CN-f 
5NH), amide HI (i'CN), amide IV (0=0 out 
of plane deformation) vibrations, and amide VI 
(€=0 in plane deformation, respectively, indicating 
that the ligands are persent in keto form"^-"!*^ 

Dramatic changes are found in. the spectra of the 
complexes which show no band characteristic of 
am.ide and amino group suggesting that the ligands 
are not bound in keto form. The j'CCzzN) band 
shows a downward shift (15-20 cm’"^) with slight 
loss of intensity. This downward shift indicates 
the coordination of azomethine nitrogen. A new 
band appearing at 1598 cm“i seems to. have its 
origin in the stretching vibration mode of the 
conjugate (. ) C=:N — N=C ( ) grouping analogous 
to that of azinei-'', suggesting the participation of 
enolic oxyg,en. The disappearance of bands 3200- 
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Table I 

Analytical Data 


Percentage composition 


Compound 

Colour 


Calcd. 

Foind 

N Ti 



c 

H N 

Ti C H 

Ti (BSH)2 

Bright red 

63-89 

4-21 10-61 

9-10 64-12 4-25 

10-55 9-02 

Ti (BAH)2 

Light brown 

64-98 

4-73 10-10 

8-64 64-80 4-75 

10-01 8-75 

Ti (BPH)2 

Light brown 

65-98 

5-19 9-62 

8-22 65-50 5-22 

9-70 8-30 

Ti (BBH)2 

Brown 

66-88 

5-61 9-17 

7-84 67-02 5-55 

9-10 7-90 

Ti (BNH)2 

Yellowish red 

69-16 

4-18 8-94 

7-64 69-01 4-10 

8-96 7-60 




Table II 




Important infrared bands {in cm ^) and their assignments 


Compound 

Amide I 

V (C = N) 

()C=N- 
N =C() 

v(Ti-N) .-(Ti-O) 

Phenolic 

HTi-0) 

enolic 

BSH 

1660 s 

1620 s 




BAH 

1675 s 

1615s 



•• 

BPH 

1665 s 

1625 s 



• • 

BBH 

1670 s 

1625 s 

. . 

. . 


BNH 

1665 s 

1602 s 

. . 

. . 


Ti (BSH)2 

• « 

1602 s 

1595 s 

540 s 460 w 

375 m 

Ti (BAH)2 

. . 

1600 s 

1596 m 

540 ni 458 w 

368 m 

Ti (BPH)2 


1607 m 

1600 m 

532 s 461 m 

372 m 

Ti (BBH)2 


1609 s 

1600 s 

535 s 460 w 

370 w 

Ti (BNH)2 


1602 s 

1595 s 

530 m 460 m 

368 m 


3250 and 2700-2775 cm'i supports the involvemeTit 
of phenolic oxygen in coordination through 
deprotonation^i. From these changes it appears 
that these ligands are terdentate with coordination 
taking place through phenolic and enolic oxygen 
(with deprotonation in both) and azomethine 
nitrogen. This is further supported by the 
appearance of a strong band 530-540 and bands 
around 445-450 and 400-405 ctn'i assignable to 
*'(Ti-N), »'(Ti-0) (phenolic) and *^(Ti-0) (enolic) 
vibrations6’i6, respectively. It has been observed 
that titanyl complexesi'^ exhibit a strong band 
--'1090 cm’i assignable to v(Tiz=:0). However, in 
the present complexes no such band has been 
observed proving that these complexes do not 
contain any Ti=0 species. 

Titanium(rV) is a d° system and thus no con¬ 
clusions regarding its stereochemistry can be drawn 
from its magnetic and electronic spectral studies. 
The electronic spectra of all these compleyes show 
a single band in the region 20000-22500 cm"i which 
may be due to charge-transfer^^. Magnetic measure¬ 
ments indicate that they are diamagnetic in nature. 
However, in far infrared region ?'(M-N) and 


i'(M-X) (X = Cl, Br, etc.), have been of specific 
uise in assigning the stereochemistry of close d- 
shell systems^It is known that c/A-complexes 
give rise to two metal-lig,and (M-N) vibrations 
while only one such vibration is observed for frans- 
complexes-^>. In the present case, only one ^'(M-N) 
vibration has been observed) in the region (530- 
540 cm"t) assigned! tO' trails six-co'ordinate octahedral 
complexes. The metal-oxygen vibrations known 
to be sensitive to the coordination number and 
oxidation state-of the central metal ion have 
consistently been observed around the same 
frequency (405, 450'cm-i) indl'cating that these 
complexes are trans- octahedral and the metal atom: 
has the same oxidation, state and the same co¬ 
ordination number in these complexes. 
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STUDIES ON THE INFLUENCE OF DRAINAGE AS A CULTURAL PRACTICE IN INCREASING 

RICE YIELDS 


A. K. M. HABIBULLAH, S. M. RAHMAN, M. IDRIS ALI, M. ENAYETULLAH and 

K. M. MOKBUL HOSSAIN 
Institute of Nuclear Agriculture, Mymensingh, Bangladesh 
and 

M. R. BISWAS 

Bangladesh Agricultural University, Mymensingh, Bangladesh 


Abstract 

Field experiments were conducted to find out the effect of drainage on the growth and yield 
of rice, grown continuously under a standing water of 5 inches. Plots having drainage provision 
indicated 28 per cent and 49 per cent increase in rice yield for the varieties CHAN DINA and 
lRATOM-24, respectively, over the rice yield in plots without drainage provision. Analysis of 
standing water in the field and drain water after an application of 23 kg of nitrogen per hectare 
on standing water indicated that the applied N is mostly absorbed and retained by soil possibly 
by diffusion. 


! 

Introduction 

T is well known that highest yields of rice 
(5-6 tons per hectare) are obtained in Japan 
! and Taiwan and this is usually attributed to the 
! heavy fertilisation and improved, cultural practices^. 

' These practices when applied, however, did not 
[ increase the yields significantly in the developing 
1 countries, and the highest yield recorded with. high. 
I yielding varieties, was of the order of three tons 
\ per hectare. Both Japan and Taiwan have an 
I additional cultural practice, viz., provision of 
j separate drainage channel parallel to irrigation 
I channel in the rice fields^-^. Drinage through 
I the root zone has its own significance in a crop 
grown with standiing water and may contribute 
significantly to grain yield-^-<^. 


Experiments both on the field and in the 
laboratory are, therefore, conducted at the 
Institute of Nuclear Agriculture with a view to 
understanding the role of drainage in increasing 
the rice yield and the eftectiveness of broad¬ 
casting of fertilizer N on standing water surface 
in rice fields. , 

Experimental 

A statistically laidoiit field experiment with and 
without provision of drainage was initiated on a 
newly cultivated INA experimental field (Brahma¬ 
putra alluvial soils). Treatment A (irrigation 
with no drainage) and Treatment B (irrigation with 
drainage) were laid in pair of plots, there being 
4 pairs for each treatment. For the purpose of 
performance study, 2 pairs of each treatment were 
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randomly chosen. Irrigation was provided as lo 
keep a level of 5" standing water in all the plots. 
Four weeks old rice seedlings were transplanted 
uniformly in all the fields. Fertilizer N, P and K 
@ 90 kg of N, 90 kg of P.O 5 and 70 kg of K.p 
per hectare were applied. Nitrogen, however, was 
given in three splits. The drainage channels were 
twO' feet deep and were good enough to drainwater 
through the rice root zone in the fields. 

Results and Discussion 
The mean grain yields obtained in the experi¬ 
mental plots are recorded in Table I. 


water though increases rapidly in the first 24 hours, | 
yet it decreases exponentially with time and 
reaches the original level of concentration in 
72 hours possibly by the diffusion of the nutrient 
into the soil. The nitrogen concentration of drain | 
water, however, increases upto 48 hours (curve CJ. f 
The nitrogen concentration of the drain water was I 
too low in comparison with that of the standing j: 
water of field plots. The delayed increase in nitro- : 
gen concentration may arise from the time lag in [ 
the process of infiltration due to^ tortuosity likeiy [ 
to be encountered in the rice field. I 


Table I 



Effect of drainage 

on rice yields {Mean of two pair plots in Kglfiu) 


Xrf‘atmf=»nt<5 

CHANDINA (Aman season 1975) 

IRATOM-24 (Boro season, 1976) 


Mean yields 

Percentage increase 

Mean yields 

Percentage increase 



in yields 


in yield 

Field with no drainage 

2935 

28*' 

1849 

49* 

Field with drainage 

3752 


2790 



* Significant at 5% level. 


All other conditionis remaining constant, field 
with provision of drainage increased the Chandina 
yield by 28% significant at 5% level. A second 
crop of IRATON grown on the same layout 
showed 49% increase in grain yields in the field 
provided with drainage (significant at 5% level). 
This increase in grain yield conforms to the 
finding of the experiment conducted in Taiwan, 
Philippine, Thailand and Japani*^ where two fold 
increase in the yield has been recorded from fields 
provided with drainage. This increase is specta¬ 
cular in contrast to poor yields commonly obtained 
by farmers after providing all the inputs thought 
to give the maximum yields. 

Twenty-three kg. of nitrogen was applied as a 
second dose on the standing water surface. 

Nitrogen content of water collected from field 
plots and drains every 24 hours after the applica¬ 
tion of second dose of urea is shown in Fig. 1. 
Concentration of nitrogen in standing water from, 
the field plots without drainage provision was 
found to be slightly higher than the nitrogen 
content of water in the field plots with drainage 
provisio-n. Nitrogen concentration of standing 
water in both drained and non-drained plots was 
foi^nd to> be maximum at 24 hours after the 
application of urea but the nitrogen content of 
water collected at 48 and 72 hours after applica¬ 
tion was found to decrease considerably (curves 
A and B). Concentration of nitrogen in standing 



TIME IN HOURS I 

Fig. 1. Concentration of Nitrogen in standing [ 
water and drain water of rice fields. I 

A, Standing water of field plots without drainage; j 

B, Standing water of field plots with drainage; i 

C, Drain water. ^ f 

With a view to understanding the mode of dis- j 
posal of nitrogen within the first 72 hours after 
application on the water surface, a laboratory 
experiment simulating the field conditions was . 
conducted in pots in duplicate keeping the infiltra- I 
tion rate same as in normal rice soils, vfz., at 2 mm 1 
level per day. The results are given in Fig. 2. ■ 
The. rapid fall in the nitrogen concentration of the 
standing water in pots between 24 and 72 hours 
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CHEMOTAXONOMICAL STUDIES ON CAPPARIDACEAE—CLEOMACEAE 
M. DANIEL AND S. D. SABNIS 

Phytochemistry Laboratory^ Department of Botany, Faculty of Science, The M.S. University of Baroda, 

Baroda {India) 

Abstract 

12 members belonging to Capparidaceae and Cleomaceae have been analysed for flavonoids 
and phenolic acids. The distribution pattern of these compounds among the members studied 
indicate that the two families are quite distinct chemically. Hutchinson’s separation of these two 
families, therefore, is supported. The chemical affinity of Cleomaceae to Brassicaceae has been 
clearly brought out. 


Introduction 

^APPARIDACEAE (Capparaceae), a comparatively 
^ small family, is morphologically peculiar in 
the presence of a gynophore and uniloculate ovary 
with parietal placentation. This family comprises 
members of varying habits which ranges from herbs 
like Cleome to trees like Crateva. Based on the 
habit and other morphological characters it has 
been segregated into two groups Cleomoideae and 
Capparideae. Cleomoideae include all the herba¬ 
ceous members which are having dehiscent fruits 
with a replum, Le., a frame like placenta from 
which the valves fall away in dehiscence and 
Capparideae of woody perennials having indehiscent 
fruits. These two segregates have been considered 
as two natural grouips within the family. 

Hutchinson in his separation of woody and 
herbaceous plants to Lignosae and Herbaceae, 
retained the herbaceous members (Cleomoideae) 
in the Lignosae, as a subfamily Cleomoideae in 
Capparidaceae-*. But after a more intensive study 
‘‘genus by genus and species by species, in the 
Kew Herbarium,” he came to the conclusion that 
the family as it then existed consists of two 
distinct groups which are not really phylogenetically 
related. In his opinion ‘‘the true capparids with 
Capparis as its generic type are woody plants and 
have indehiscent fruits without a replum and are 
closely related to Flacourtiaceae (BLxales), whilst 
the subfamily Cleomoideae, type genus Cleome, 
are related to Brassicaceae (Cruciferae), all being 
with dehiscent fruits provided with a replum.” 
In his later work^ he raises these two subfamilies 
to' the family status and separates them to very 
distant groups. Capparidaceae is grouped, in 
order Capparidales of Lignosae along with 
Moringaceae and Cleomaceae in Cruciales of 
Herbaceae with Oxystylidaceae and Brassicaceae. 

Not much work has been done on the chemistry 
of this group. The earlier chemical reports 9 . 11,12 
are quite insufficient for a chemotaxonomical treat¬ 
ment of these families. Recently Das and Raot 
have attempted a phytochemical phylogenetic study 
of the groups using phenolic compounds ^ 


markers. In the present work, 12 members, com 
under 5 genera have been screened for leaf phenoli 
Of these 5 belong to Cleomaceae and the rest 
Capparidaceae, 

Materials and Methods 
All the plants were collected) fresh. Voiicl 
specimens have been deposited in the Herbariii 
Department of Botany, The M.S. University 
Baroda, India. 

Standard procedures^’^*^®’^^ were adopted 1 
the extraction, isolation and identification, 
various phenols, present in leaves of these plant 
Results and Discussion 
The distributilon of various flavonoids a 
phenolic acids in different members of Cappar'u 
ceae^—Cleomaceae is presented in Tables I and 1 
Flavonols are found to be present in 10 plai 
screened. They are quercetin, rhamnetin, ii 
rhamnetin, kaempferol and myricetin. Qucrcc 
is present in at least 50% of the species examini 
isorhamnetin in more than 40% and rhamne' 
about 15%. Kaempferol and myricetin are prest: 
in one member each. Of these quercetin in Cada 
indica, isorhamnetin in Cleome chelidoml a 
myricetin in Crateva adansonii arc in traces. 

Glycoflavones could be located in 3 plants on 
and they are isovitexin from Crateva adanso 
and isoorientin from Cadaha indica and Cap\ia 
sepiaria. Only Crateva gives a strong positive ti 
for lencoanthocyanins, but Capparis sepiaria gi- 
a weak positive test for them. 

Out of the various phenolic acid.s identifii 
p-hydroxybenzoic acid is present in all the plai 
screened and vanillic acid in all but one. Syrini 
and ferulic acids are present in at least 75% 
the plants. 

The chemical differences between the two famil 
can be summarised as follows : 

I. Quercetin is more frequent in Cleomace; 
Here, out of the 5 plants, 4 contain qiierce! 
and out of the 7 plants of Capparidace 
only 2 contain this compound. (The trn 
amounts of quercetin in Cadaha is to 
noted). 
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Table I 

The distribution of flavonoids in Capparidaceae—Cleomaceae 
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1 2 3 4 5 6 7 


Capparidaceae 


Cadaba indica Lamk. 
Capparis decidua Edgew. 

C, grandis Linn. f. 

C, sepiaria Linn. 

C, zeylanica Linn. 

Crateva adansonii DC. 
Maerua oblongifolia A. Rich. 


+ 


-h 


+ 

• • • 

>0 O 

0 ^ 

0 0 0 

4- + 4- 


Cleomaceae 


Cleome chelidonii Linn. f. 


-h 

C. cynandra Linn. 



C. monophylla hinn. 

'h 

* 

€, simplicifolia Hf. ahd T. 

-1- 

+ 

C. viscosa Linn. 


4- 


- 1 - 


1. Quercetin, 2. Isorhamnetin, 3. Rhamnetin, 4. Kaempferol, 
7. Leucoanthocyanins. 


5. Myricetain, 


6. Glycoflavones, 


Table II 

The distribution of Phenolic acids in Capparidaceae—Cleomaceae 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Capparidaceae 

Cadaba indica Lamk. 

+ 




4- 


• 


• 

• 

• 

4^ 

Capparis decidua Edgew. 


4- 

-i- 


4- 

-f 


• 

-h 

• 

-h 

C. grandis Linn. f. 

-1- 

-1- 

-h 

-1- 

4- 

4- 

-h 

• 

+ 

• 

4" 

• 

C. sepiaria Linn. 



4" 

4- 

4- 

4- 

4- 

• 

-1- 

• 

4- 

+ 

C. zeylanica Linn. 

-h 


• 

+ 

4- 


* 

H- 

4- 


4- 


Crateva adanson ii DC. 




* 

+ 


* 

-h 



Maeitra oblongifolia A. Rich. 

A- 












Cleomaceae 

Cleome chelidonii Linn. f. 

4- 


• 

+ 

4- 


• 

4- 

-h 

+ 

• 

4- 

C. gynandra Linn. 

-1- 



4- 

4- 

* 

• 

At 



C. monophylla Linn. 



* 

* 

4- 


* 

■ 

-h 

+ 

4* 


C. simplicifolia Hf. and T. 

4- 


* 


4- 

4- 


’ 




C. viscosa Linn. 

4- 



-h 

4“ 




4" 

“h 




1 n-Hvdroxybenzoic acid, 2. Protocatechuic acid, 3. Salicylic acid, 4. Syringic acid, 5. Vanillic acid 
6 Genetisic acid, 7 . 2 -Hydroxy 6-methoxy benzoic acid, 8. 2-Hydroxy 4-methoxy benzoic acid, 9. Ferulic acid 
10. Sinapic acid, 11. p-Coumaric acid, 12. <?-Coumaric acid. 


2. Isorhamnetin is present in 4/5 plants of 
Cleomaceae and 1/7 of Capparidaceae, 


3. Rhamnetin, leucoanthocyanins and glyco-, 
flavones are present only in Capparidaceae. 
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4. Salicylic and 2-hydroxy, 6-mcthoxy benzoic 
acids are confined to Capparidaccac and al.-^o 
there is more frequency of protocatechuic, 
p-coumaric, o-coumaric and gcntisic acids 
here. Whereas sinapic acid is more frequent 
in Cleomaceae. 

The distribution of .flavonoids and phenolic acids 
clearly define the two famalies. Not only the 
higher frequency, but also the higher concentration 
of llavonols in Cleomaceae is noteworthy. Tiic 
phenolic acids also' show clear separation of the 
groups. All these facts point to the justilication 
of splitting the old family Capparidaccac to 
Capp'afidaceae sensulato and Cleomaceae, on 

morphological grounds by Hutchinson*. The 

distribution of alkaloids is also in agreement wiih 
this. Form Capparidaceae sensulato stachydrincs 
and Capparis base are reported whereas from 
Cleamaceae brassicines^**, emphasizing the chemical 
distinctiveness of both. 

These two families can .be considered as natural 
groups. Cleamaceae have a high frequency of iso- 
rhamnetin and sinapic acid. Capparidaccac have 

glycoflavones, salicylic acid and 2-hydroxy, 

6 -methoxy benzoic acid confined to them and a 
comparatively higher frequency of some other 
phenolic acids among the members. This is also 
in close agreement with the view that these two 
taxa are phylogenetically not very closely related. 
The overlapping chemical characters can be looked 
upon as mere cases of parallel evolution. How¬ 
ever, a clear picture will emerge only after a 
detailed analysis of a large number of taxa belong¬ 
ing to these families. 

The presence of isorhamnetin in most of the 
members of Cleomaceae seems to be phylogcneli- 
cally important. Isorhamnetin js said to be a, charac¬ 
teristic compound of the Brassicaceae- (Cnicifcrae), 
which indicates a closer chemical affinity between 
Cleomaceae and Cruciferae. The alkaloids. 
Brassicines reportel from Brcmica, LepuUum and 
Sinapis are also present in Cleome and Gynandrop- 
This is also in support of Hutchinson’s 
grouping of these two> families in order Crucialcs’’* 
on morphological grounds. Das and Rao*, 
although recognising the similarity between the herba¬ 
ceous Cleome and the Brassicaceae, derive the 
latter from the arborescent Capparids. Based on 
the chemical data regarding isothiocynate-producing 
glucosides, such a grouping has also not been 


favoured and Cappaf ui.KWa* niicliidiiig ( AaiUKua v.. j 
have been group.-d uith iHher ihiogluctKide c. • 
taining (auiilie-. like Ke edaecae. Murineiiccac a j 
C'rucifcrac luulcr order KiU>eodalcNa I he It I 
gluco^idcs iuivc been dclcetcil iu a mimlvi 
unrchiled families. I hear oeeiineiicc has h. 
lound to he ‘q>orad e ami nnu hahle e\en in . 
wise very related •peeicihtavfn’ reditcing 
sidcnihly the \'alue ot thi . cfietnical marker, AvC**' - 
ing to Kjaci • ‘Maiu more speeies mu‘4 he exaiii.'a 
bdorc we can pu»{KTi\ evaluate the more detaah 
distrihutiou patterns of ihe isothioeyan. * 
producing gliieoades.'* 

'Inking into consitleration all the known cheruu 
data, more weig.htage has Ireen given in the . 
of phenoiics ami alkahud-. a . itiarkers. at lea r 5 
the present. 
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PRELIMINARY STUDIES ON THE EFFECTS OF CADMIUM CHLORIDE ON THE MEIOTIC 

CHROMOSOMES 

K. R. KUMARASWAMY and M. R. RAJASEKARASETTY 
Department of Zoology, University of Mysore, Manasa Gangotri, Mysore 570 006, India 


E xperimentally it has convincingly shown 
by many workers that the dreadful pollutant cadmium 
and its compounds cause harmful effects in mammals 
and man. Event hough a lot of work has been done 
on the histological, histochemical, histophysiological, 
pathological and toxicological aspects of cadmium on 
mammalian tissues^, very little work has been done 
on the effects of cadmium salts on the chromosomes. 
So, the present study deals with the effects of Cadimum 
chloride on male meiotic chromosomes of the grass¬ 
hopper PoekiloceriiS pictus (Acrididae: Oithoptera). 

Males of Foekilocerus pictus collected from the 
environs of Manasa Gangotri, Mysore (India) formed 
the material for the present study. The animals were 


injected with 0-05.ml. of 0*001%, 0*01% and 0-05% 
aqueous cadmium chloride solution abdominally and 
the animals survived upto 24 days, 18 days, and 10 
days, respectively, for the above three concentrations. 
Testes Squash chromosomal preparations were made 
and stained in Heidenhain's Iron Hematoxylin. 

The qualitative analysis has revealed the presence 
of different types of chromosomal aberrations, such 
as, stickiness and clumping (Fig. 1), pseudobridge 
formation at anaphase-I (Fig. 2) and at anaphase-Il 
(Fig. 3), tetraploidy at metaphase-II (Fig. 4), lagging 
of chromosomes at anaphase-1 (Fig. 5) and de- 
spiralization of metaphase-II chromosomes (Fig. 6). 



Figs. 1-6. Fig. 1. Diakinesis-extreroe clumping (arrows). Fig. 2. Anaphase-I-rope-like pseudobridge 
{arrow). Fig. 3. Anaphase-II-tetraploidy with pseudo bridge (arrow). Fig. 4. Metaphase-II-tetraploidy with 
stickiness. Fig. 5. Anaphase-I-lagging (arrow). Fig. 6. Metaphase-IJ-tetrapIoidy with despiralization (arrow!. 


Curr, Sc».—3 
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Preliminary Studies on the Effects of Cadmium Chloride 


Ssveral chrom3Soni3 ab2rrations have been observed“ 
in the cultured human leukocytes after treatment with 
Cadmium sulfide at a concentration of 6*2 x 10~“ 
fjiglml of culture fluid. Induction of .sticky chromo¬ 
somes by Cadmium chloride has been reported as 
early as 1950-'^. Stickiness is a pathological mani¬ 
festation. The biochemical investigations^’® on the 
effects of Cadmium chloride on DNA in rat and mouse 
testes showed that there was a decrease in the nucleic 
acid content. It has been suggested® that the depoly¬ 
merization of nucleic acids is responsible for the pro¬ 
duction of stickiness. The electron microscopic studies’ 
on the Ethidium bromide induced stickiness have 


[!. 

shown that the chromosome stickiness is cuu^: 
to the entanglement of the chromatin fibers i\ 
unrelated chromosomes. The present obsc: 
have shown that the stickiness is more a morplu 
and mechanical manifestation. Formation cf | 
bridges is one of the direct expression of si;.> 
The present investigations have shown that r 
bridges are formed due to the terminal stickiness 
regard to the metaphase-TI despiralization^ i\ 
considered opinion of the authors that the eh 
acts on the coiling system of the chronrosoiue^ 
metaphase-II tetraploidy appears to have been 
due to the failure of cytokinesis. Generally 
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of chromosomes is eacoimtered in the natural popu¬ 
lations of Acridids at a very low frequency. The 
present observations on the occurrence of laggards 
to a high degree induced by the pollutant have led the 
authors to believe that the laggards encountered at 
anaphase-I are the outcome of the delayed terminali- 
zation of interstitial chiasma but not either due to the 
defective centromeric activity or nialfurxtioning of 
the spindle fibers, because, it is proved by the fact 
that the laggards have not been observed in the ana- 
phase-II stages. 

The quantitative analysis of the different chromo¬ 
somal aberrations induced by cadmium chloride with 
regard to the time-yield and dose-yield relationships 
of the anomalies have been studied. The data on 
these lines have been depicted in Figs. 7, 8 and 9. 
The present observations have shown that there is a 
direct correlation between the frequencies of pseudo- 
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bridges at anaphase-I and anaphase-II and the time 
interval. Maximum number of pseudobridges have 
been obtained at 24 days, 18 days and 10 days for 
0-001%, 0*01% and 0-05% doses, respectively. Only 
in the case of 0-001% dose the frequency of anaphase-I 
pseudobridges gradually increases upto 18 days and 
then declines. In all the doses of treatment, the per¬ 
centage frequency of anaphase-II pseudobridges is 
more than the anaphase-I pseudobridges. The per¬ 
centage frequency of pseudobridges increases with the 
increase in dose from 0-001% to 0-01% to 0-05%. 
The metaphase-II cells are the most susceptible ones 
for the chemical damage. There is a positive corre¬ 
lation of the cells showing the polyploids with respect 
to the time and dose, that is, there is an increase in 
the frequency of polyploids with the increase in the 
duration of post-interval treatm.ent and with the 
increase in dose. 
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TIME-YIELD RELATIONSHIP OF POLYPLOIDY AT METAPHASE II STAGE 

Fig, 9 


le Biometrical analysis with regard to the straight 
iS of the form Y = ax -t b have been fitted to the 
.ta on the timeyield relationships by the method of 
jast squares for pseudobridges at anaphase-I, ana- 
phase-II and the metaphase-ll polyploids. The high 
degree of correlation between the observed and the 
expected values in all the cases indicates that the factor 
time is linearly related to the yield of anomalies (r = 
0*8 "to 0*9). In calculating the dose-yield relation¬ 
ships no straight lines could be fitted because of the 
large number of variables that are present in the three 
different doses. The details of these studies are being 
worked out. 


One of us (KRK) acknowledges with gratitude the 
Council of Scientific and Industrial Research, New 
Delhi, for the financial assistance. 
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EFFECT OF ULTRAVIOLET RADIATION ON THE RESPONSE OF PANICUM REPENS L. TO 
INOCULATION WITH PYRJCULARIA SPP. 

A. HILDA AND S. SURYANARAYANAN 
University Botany Laboratory^ Madras 600 005 

; Abstract 

Ultraviolet irradiation of P. repens leaves before inoculation not only increased their suscepti¬ 
bility to a compatible isolate of Pyricularia but also altered their typical resistant response to an 
incompatible isolate. Irradiated leaves aged faster than unirradiated leaves. However, the eJTect 
of UV could not be duplicated by ageing unirradiated leaves before inoculation. 


Introduction 

E response of plants to infection by fungi has 
been reported to be influenced by ultraviolet 
irradiatiiOni“-i. Several effects of UV irradiation 
on leaves are known''>’^'. The object of the present 
investigation was to find out if irradiation of 
P. repens leaves before inoculation would alter 
their response to compatible/incompatible isolates 
of Pyricularia and to study the effect of irradiation 
in terms of UV induced ageing of the leaves. 

Experimental and Results 

A set of 16-20 detached P. re pens leaves for 
each treatment was floated on distilled water and 
irradiated at a distance of 25 cm from a 15\V 
General Electric germicidal lamp for 1~15 min. 
The leaves were transferred to 40 ppm benzimida- 
oioz /solution and inoculated with conidia 
(10 X 10-i/ml) of an incompatible (P;^ 
a compatible (PR) isolate of Pyricularia. Irradiated 
uninoculated controls were also maintained which 
remained free from infection. The leaves were 
incubated under diffuse light (12 h light/dark 
cycle) in a growth room for a total period of 
7 days. Daily observations were made for 

symptom development. 

Unirradiated leaves inoculated with the incompa¬ 
tible P^ isolate showed the typical resistant response. 
However, irradiated leaves inoculated with the 
same isolate showed chlorotic Itsions without green 
islands (Fig. In). Examination, of the lesions for 
hyphal development showed that the fungus had 
generalized in cells of the chlorotic areas. Both 
unirradiated and irradiated leaves inoculated with the 
compatible PR developed typical susceptible sym¬ 
ptoms with green islands but more chlorosis developed! 
around lesions in the latter treatment (Fig. 1 b). The 
incompatible did not produce symptoms either 
in the control or irradiated leaves. The type of 
symptoms produced by the P^ and PR isolates, 
the time of their appearance and the frequency of 
their development in the different treatments are 
shown in Table I. 


It is evident from the results that the incom¬ 
patible isolate produced chlorotic lesions on 
leaves irradiated for 2 minutes and more as against 
the typical resistant response in unirradiated leaves* 
It may be further noted) that the number of such 
lesions increased with increasing irradiation time 
and the lesions appeared earlier on leaves irradia¬ 
ted for 5 minutes and more than on leaves irradia¬ 
ted for a shorter duration. 


a 



b 


Fig. 1. a-c. {a, b) Symptoms produced on 
unirradiated (C) and UV irradiated P. repens 
leaves by an incompatible (Pi) and a compatible 
(PR) isolate of Pyricularia; irradiated uninoculated 
leaves are also shown, (c) Symptoms produced by 
PR on aged leaves. (Refer text for details). 

In leaves inoculated with the compatible PR, 
typical susceptible symptoms developed earlier in 
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Table I 

Response of UV irradiated P. repens leaves to inoculation with an incompatible!a compatible 

isolate Pyriculai ia 



Pi 

(incompatible) 

PR (compatible) 

Exposure - 
time 
(mi.i.) 

Day when Inoculated sites showing 

symptom appeared symptom (%) 

Day when 
symptom 
appeared 

Inoculated sites showing 
symptom (%) 

0 (control) 

3 

lOO-OK 

5 

50-0“ 

1 

3 

lOO-OK 

3 

58*5« 

2 

5 

7 . 5 c 

3 

65-8s 

3 

5 

20-0^ 

3 

82-5“ 

5 

3 

30* 7 c 

3 

100 - OS 

10 

3 

58- 5 c 

3 

lOO-Os 

15 

3 

82-Cc 

3 

100 -OS 


R — typical resistant response (visible browning). C — chlorotic lesions. 

S — typical susceptible response (spindles with green islands). 


irradiated than control leaves, and this effect was 
evident even with one minute irradiation. It may 
also be seen that the number of lesions increased 
with increasing irradiation time. In fact, in leaves 
irradiated for 5 minutes and more, lesions deve¬ 
loped at all inoculated sites. 

Whether the above noted effects were due to 
UV induced ageing of the leaves was next studied. 
Sixteen detached leaves for each treatment were 
irradiated with UV for 15 minutes and floated on 
benzimidazole solution as before. One set of 
unirradiated control and irradiated leaves were left 
under diffuse light. Seven sets of con¬ 
trol and irradiated leaves were left in 
total darkness. One set of control and irradia¬ 
ted leaves from the dark treatment was removed! 
every 24 h and observed for development of chloro¬ 
sis as an index of ageing in the leaf tissue. 
Similar observations were made on leaves kept 
under light. The response of the leaves to the 
treatments is shown in Table 11. It is obvious 
from the results that irradiated leaves aged faster 
than control leaves. 

Although irradiated leaves aged faster than control 
leaves the effect of UV on the response of the 
leaves to the two isolates could not be duplicated 
by ageing of unirradiated leaves before inocula¬ 
tion. Unirradiated leaves aged up to 5 days before 
inoculation did not show any altered response to 
the incompatible Pj or the compatible PR. With 
the latter isolate, however, more chlorosis deve¬ 
loped around lesions in leaves aged for 48 h and 
more (Fig. 1 c). 

Discussion 

Irradiation of P. repens leaves with ultraviolet 
light before inoculation altered their response to 


Table II 


Ageing in UV irradiated P. repens leaves 


Days 

after 

irradia¬ 

tion 


Leaves showing chlorosis (%) 


Light 

Darkness 

Control Irradiated 

Control 

Irradiated 

1 

0 

0 

0 

0 

2 

0 

0 

0 

0 

3 

0 

0 

0 

68-7 

4 

0 

0 

0 

100-0 

5 

0 

0 

0 

100-0 

6 

0 

0 

0 

100-0 

7 

0 

0 

37-5 

100-0 

8 

0 

43*7 



9 

0 

62*5 

4 • 


10 

0 

100-0 

** 



inoculation with a compatible/incompatible j 

isolate of Pyricularia. The incompatible (P^) 

isolate produced chlorotic lesions in irradiated 
leaves as against the typical resistant response in 
unirradiated control leaves. (Fig. 1 a). Irradiation, 
however, did not alter the response of the leaves 
to the incompatible isolate. This isolate 

appears to have lost the ability to< differentiate the 
infection peg due to mutation^ and it is not, there¬ 
fore, surprising that irradiated leaves did not show 
any altered response to this isolate. Irradiated, 
leaves also showed an increased susceptibility to* 
the compatible PR iso-late and a greater number 
of lesions developed earlier on irradiated than 
control leaves (Table I). . 
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Results presented in Table II would show that 
UV irradiated leaves aged faster than unirradiated 
leaves. However, the altered response of irradiated 
P. repens leaves tO' the twO' isolates of Pyricularia 
could not be ascribed to UV induced ageing of 
the leaves. Ageing of unirradiated leaves before 
inoculation did not alter their typical response to 
the compatible PR and the incompatible isolate^. 

Several suggestions have been made to explain 
the altered response of UV irradiated leaves to 
infection by fungi. Buixton et, al^ speculated that 
increased infection by Bohytis fabae on irradiated 
broad bean leaves might be due to- increased pro¬ 
duction of foliar exudates that stimulated the 
pathogen. Others considered that UV irradiation 
caused injury tc tjhe leaf epidermis. It seems 
unlikely, however, that the above effects of UV 
could explain the altered response of irradiated 
P. repens leaves to the incompatible Pj and PR 
isolates of Pyricularia. The effects of UV could 
not be reproduced with physical injuries to the 
leaves before inoculation (unpublished observa¬ 
tions). In fact, diffusates and extracts of physically 
injured leaves were less stimulatory to germ tube 
growth in the compatible PR and more inhibitory 
to germ tube growth in the incompatible P^ than 
those of uninjured' leaves^. Studying the effects of 
UV irradiation on resistance of barley (Hordeum 
vulgare) to Helminthosporiiim teres and H. 
sativum, Chakrabartiio concluded that increased; 
susceptibility of irradiated leaves was due to 
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partial inactivation of a performed fungal inhibitor 
present in resistant barley leaves. We have 
similar evidence to indicate that UV irradiation 
of P. repens leaves before inoculation affects the 
acccumulation of fungitoxic material in epicuticular 
waxes. The results of these studies will be 
published elsewhere. 
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EVOLUTION OF STOMATAL COMPLEX IN EMBRYOBIONTA 

G. S. PALIWAL AND NILImA HARJAL 
Plant Anatomy Laboratory, Department of Botany, University of Delhi, Delhi 110007 


Abstract 

A survey has been carried out of the stomatal apparatus in the various ‘type’ taxa of the 
Embryobionta as suggested i i the classification proposed by Cronquist, Takhtajan, and Zimmermann 
(1966) The study includes not only the true leaves of higher plants but the scaly leaves of Psilo- 
turn Rhynia, Equisetiim, and Eqhedra have also been taken into account. It is seen that the stomatal 
apparatus is considerably different in its organization among the taxa examined suggesting the 
polyphyletic origin of the diverse groups of the plant kingdom. 


i Introduction 

k RECORD of the various characters of the 
leaves, forms the subject-matter of this, an 
earlier communicatiori (Paliwal et aL, 1976) has 
been widely employed in studying the history of 
the gr-ot^p* Fur example, the analysis of the fossil 
leaf characters has been important in discussions 
(ff the origin of the angiosperms (Sinnott and Bailey, 
1914; Axelrod, 1952, 1960, 1970; Scott et aj., 
1960), their subsequent evolution and diversity 


(Wolfe and Barghoorn, 1960 ; Takhtajan, 1969 ; 
Delevoryas, 1971), and their distribution through 
time and space (Cain, 1944) and in paleolimatic 
interpretations (Wolfe and Hopkins, 1967 ; Axelrod 
and Bailey, 1969 ; MaGinitie, 1969 ; Wolfe, 1971 ; 
Dilcher, 1973). 

In the present survey, the variation in the 
organization of the stomatal apparatus has been 
considered in the Embryobionta as a whole which 
has been rather ignored (since studies have been 
mostly restricted to the familial, generic, cr specific 
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levels both in the fossil and living forms), except 
for a brief attempt in this direction by Porsch 
(1905). 

Experimental 

Sources of informatton .—For the study of the 
stomatal complex in different taxa, materials and 
illustrations were collected from different books, 
publications, herbarium sheets, museum and fresh 
specimens. 

Preparation of the material for microscopic 
study .—^The epidermis was peeled away directly 
from the leaf surface except in such instances 
where it was difficiilt to do so. Consequently, 
such leaves or stems were placed in a slightly 
miodified mixiture of Jeffrey (comprising equal 
volumes of 10% chromic acid and concentrated 
nitric acid). The cuticular peels thus obtained were 
thoroughly washed with distilled water and placed 
in 50% alcohol, stained with Delafield’s 
hematoxylin and passed through a series of alcohol 
and xylene and finally mounted in piccolyte. 

Results 

In Rhynia gwynnee-vaughani, occurrence of true 
anomocytic*'* stomata has been reported in a weil- 
documented publication by Pant (1960). In 
Marchantia polymorpha the epidermal cells are 
isodiametric, pentagonally arranged, with straight 
cell walls.. The stomata are absent and only 
barrel-shaped pores are present. The epidermal 
cells in Anthoceros himalayensis (sporophytic) are 
rectangular with undulate cell walls arranged in 
a linear elongate manner with small and large ceils 
alternating each other. The cells are 0-09 mm 
long and 0*02 mm broad. The anomocytic, kidney¬ 
shaped stomata are raised with length and breadth 
varying from 0*07-0*06 mm. In Bryiim sp., 
PsUatiim nudum, Lycopodium selago, Isoefes sp., 
Ophioglossum reticuJatum, Polypodium memhra- 
naceum, Marsilea minuta, Salvinia natans, Ginkgo 
btloba, and Ephedra distachya anomocytic (aperi- 
genous) type of stomata are present. Equisetum 
sp., Welwitschia bainesii, Gnetum gnemon, Bennct- 
tites sp., and Magnolia grandiflora possess para- 
cytic stomatal apparatus whereas in the taxa like 
Marattia sp., Cycas circinalis, and Phius roxburgkii 
the stomatal complex is of cyclocytic type. 

. In Anthoceros the stomata occur on the sporo¬ 
phytic tissue which is also true for Bryum where 
the stomata ■ are present on the capsule. The 
stomatal frequfency per unit area is maximum 
(37*5) in Marsilea minuta and least (3*57) in 

, Terminology after Fryns-CIaessens and van 
Cotthem (I973)r 


Anthoceros himalayensis and Isoetes sp. (3*84 
The stomata are placed at the same levJ . 
as the epidermis in Marattia, Polyopodiw- 
and Gnetum ; are raised in Anthoceros an 
Magnolia, and sunken in species of Isoetes, Kqu ’ 
set urn, Cycas, Pinus, Ephedra, and Welwitseh 
Conspicuous surface ornamentation is seen on 
epidermal and, guard cell surfaces in the spec:- 
of Equisetum and Cycas as well as in Ephed' 
and Welwiltschia {see Paliwal et al., 1974). I 
C. circinalis a peculiar feature is that the sunk. ^ 
guard cells are present only below the subsidiii: 
cells and the ring of encircling cells lies at ubu ■ 
the same level as the subsidiary cells. The moiv * 
cyclic stomata of Ginkgo biloba have their gun' • 
cells partially overarched by the inner margins ^ = 
4-6 subsidiary cells. Normally, they are furti:. 
protected by the centripetally directed thicken; 
papillae of the subsidiary cells. In EpheJ' 
distachya each stomatal apparatus occurring on tin 
stem have two subsidiary cells which arc vc; 
distinct with a dense protoplasm and a promin;*'- 
nucleus. Some of these also have more than tv * 
(three or four) subsidiary cells. Thus stomata t' 
two types can be made out : {a) those having thr;: 
or four subsidiary cells surrounding the gun' - 
cells and (2) those with only two elongated nr' 
sidiary cells ; the latter being in majority. At hi ’ 
magnification each stoma reveals its sunken positi ' 
clearly. The inner concave walls of the gun* 
cells surrounding the pore are thicker than r- 
outer ones. In Gnetum gnemon at lower magnifu 
tion, the stomata were found to be irregularly h. 
closely oriented in different planes. Their numb:’ 
is 20 per sq. mm. as compared to 10 on the stt'n 
epidermis of Ephedra. Each stoma is surrounv!: 
by two subsidiary cells. The two kidney-shay.. 
guard cells are elongated, giving the stomata 
oval outline. The stomata appear to be alnu’ ■ 
at the same level as the epidermal cells ther - 
selves. The stomata of Welwitschia bainesii a . 
few and scattered irregularly. The guard cc!'; 
are kidney-shaped and are positioned sunken i*’. 
relation to the epidermal and the subsidiary cei' 
The two subsidiary cells are recognizable fi'iv/, 
the other epidermal cells by their denser cytt- 
plasmic contents. 

We failed to get suitable illustrations for Ih." 
stomatal complex of the fossil taxa like /7yrf;,. 
elegans, Sphenophyllum myriophyllum, Protopterl 
dium minutum, Archaeopteris fimbriata, Noegeraith; 
sp., Lyginopteris oldhamia, Bennetiites sp. Hov- 
ever, from the information we could gather, i- 
became apparent that the guard cells are kidney- 
shaped in most of them. The inner Walls of ft:: 
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guard cells are thick in all the representatives. 
These are two in number except in Btyum sp. 
where a single oval structure was noticed. The 
guard cells of Salvinia sp. and Marsilea sp. are 
very small as compared to the other taxa studied. 

General Comments and Conclusions 

Fossil cuticle, as well as cuticle of living leaves, 
contains a host of characters which may be 
important in determining relationships at specific, 
generic and family levels. Workers from all 
corners have given comprehensive and suggestive 
accounts on the stomatal types of different mono¬ 
cotyledons, dicotyledons, and gymnosperms 
(Priestley, 1943 ; Paliwal, 1965, Stace, 1965 ; 
Martin and Juniper, 1970 ; Sinclair and Sharma, 
1971 ; Dilcher, 1974). Stebbins and Khush (1961) 
present an account of the stomata of the mono¬ 
cotyledons and considered the stomatal complex 
systematically in relation tO' the growth habit, and 
also the geographic distribution of stomatal types. 
They suggested that the specialized stomatal com¬ 
plex, once adapted, persisted even though the 
habitat in which the early evolution of the stomatal 
complex took place may have changed. Paliwal 
(1969) and Tomlinson (1974) in their reviews of 
the usefulness of the stomatal complex develop¬ 
ment as a taxonomic tool in the monocotyledons 
disagree with Stebbins and Khush and suggest that 
it is premature to speculate about the phylogenetic 
significance of stomatal patterns in the mono¬ 
cotyledons. They fulrther suggest that the stomatal 
complex has systematic value only when used in 
combination with 'several other character^ cf 
known taxonomic usefulness. 

In this study stomata, differ considerably among 
the taxa studied which suggests the polyphyletic 
origin of the plant kingdom. For example in 
Bryum sp-., Psilotum nudum, Lycopodium selago, 
Isoetes sp., Ophioglossum reticidatiim, Polypodiiim 
n'lemhranaccum, Marsilea minuta, Salvinia natans. 
Ginkgo biloba and Ephedra distachya anomocytic 
(aperigenouis) type of stomata are present. 
Equiseium sp., Welwiischm bainesU, Gnetiim 
gnempn, Bennettites sp. and Magnolia grandiftora 
possess paracytic stomatal apparatus while in the 
taxa like Marattia sp., Cycas circinalis, and Plnus 
roxburghii the stomatal complex is of cyclocytic 
type. In Anthoceros, the stomata occur on the 
sporophytic tissue which is also true for Bryum 
where the . stomata are present on the capsule. 

Variation in stomatal frequency (Anthoceros 
himdlayensis. — 3*57; Marsilea — 37*5) and posi¬ 
tion of guard cells (at the level of epidermis in 
Marattia, Polypodium and Gnetum; raised in 


Anthoceros and Magnolia ; sunken in Isoetes, 
Eqiiisetum, Cycas, Pinas, Ephedra and WelwUschia 
sp.) may all be due to ecological conditions 
prevailing in the areas where these taxa were 
growing. Stomata coming in about the epidermal 
cell level may be due to increasing hydrophytic 
habits. 

Taxa possessing same type of stomata may be 
due to- parallelism or convergence of evolution 
among them. 
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RECENT RESEARCHES IN PLANT SCIENCES 


S, S. BIR 

Convenor of the Symposium 

Department of Botany, Punjabi University, Patiala 147 002 


A NATIONAL symposium on “Recent Researches 
in. Plant Sciences”, was held at the Depart¬ 
ment of Botany, Punjabi University, Patiala, during 
January 20-22, 1977. Ninety plant scientists 

representing 30 universities and institutes from all 
over India took part in the symposium, inaugurated 
by Mrs. I. K. Sandhn, Vice-Chancellor, Punjabi 
University. Apart from presentation of papers, 
special and plenary lectures by eminent botanists 
constituted the important part of the symposium. 

Prof. P. N. Mehra discussed the structural and 
morphological variability in the Himalayan orchids. 
Role of the structure and behaviour of chromo¬ 
somes in relation to the amount of DNA and 
other constituents in a species was explained by 
Prof. A. K. Sharma. He formulated a new concept of 
chromosomal dynamism in evolution and stressed 
that the flexibility of chromosome behaviour has 
high potentialities in genetic engineering for crop 
improvement. . Dr, T. N. Khoshoo stressed the 
need for the improvement of ornamentals in India 
for earning foreign exchange. Genetical basis of 
monoecism and dioecism in plants was discussed 
by Prof. R. P. Roy and he made a strong case for 
exemplifying indigenous material in teaching of 
cytogenetics. Prof. V. Puri pleaded for the 
avoidance of the present practice of forcing fossil 
specimens into descriptions of mjodem genera. 
Prof. T. V. Desikachary pointed out that in spite of 
fine structure studies in algae, we are stHl in 
the beginning of our search for the possible 
ancestors of land plants from aquatic plants arid 
heterotrichous condition is . an important step in 
this direction. Production of adventitious roots, 
according to Prof. K. K. Nanda, is controlled by 
a balance between auxin, lAA oxidase, inhibitors 
of lAA-oxidase and bound auxins in the system. 
Prof. C. P. Malik explained the metabolic changes 
that take place during pollen germination. An 
“elaborate account of the recent palaeohotanical 
discoveries and their phylogenetic significance was 


discussed by Prof. D. D. Pant whereas the role of i; 
enzymes in Zizyphus gall tissues was outlined by 1 i 
Prof. H. C. Arya. A strong plea for adopting aa 1; 
integrated approach in taxonomy by utilizing data f l 
from other aspects of plant studies was made by fl 
Prof. B. M. Johri. 

Nearly 100 research communications dealing with '! 
morphology, cytogenetics, biosystematics, anatomy, 
taxonomy plant functions and diseases covering |j 
both basic and applied aspect were presented and v 
discussed during 10 academic sessions of the 3-day H 
symposium. vi 

As a result of panel discussions on the con- pj 
eluding day, the following recommendations with ,! 
regard to teaching and research in plant sciences ; 
have been made : 

1. Basic researches should be strengthed in the 

universities and there should be no strings 
attached to research. j 

2. While planning and conducting basic 

researches, plants of economic importance 
shoiuld be selected. Furfchier there should i; 
be an inter-disciplinary approach for finding ? 
solutions to problems of plant productivity. | 
This could best be achieved through teacher | 
and scientist exchange programme. | 

3. Researches on lower groups of plants with “ 

particular reference to teridophytes need to 
be promoted. 1 

4. Local and regional floras of the country 
rnust be compiled, and work on plant taxo- | 
nomy, systematics and phytogeography ■ 
should be promoted, by U.G.C. 

5. Work on preparation of 'Chromosome Atlas’ 
of plants of various regions of the country , 
is urgently needed. 

6 . Researches on forest biology, environmental 
botany, pollen physiology, seed . treatment, 
plant nematology and reiproductive biology 
need to be strengthened. . 
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7. There should be stress on fundamental and 
evolutionary approach in teaching of Botany. 

8 . Cytog,enetics, plant geography, ecology and 
taxonomy need to be given more weightage 
at undergraduate level whereas forest biology, 
economic botany, palaeobotany, mathematics, 
biostatics, biochemistry and biophysics should 
form important part of the postgraduate 
curriculum. 

9. Proper practical manuals with examples from 
local flora must be compiled for different 
levels of botany teaching. 

10. With the possible introduction of ]0-f-2-|-3 
system the syllabi at school and undergraduate 


levels need to be suitably upgraded. Integrated 
syllabi with interdisciplinary bias; must be 
evolved from plus two stage to M.Phil. 

Since the flora of the country is undergoing 
rapid change due to- the highly accelerated biotic 
factors, there is an immediate need to set up 
regional plant conservatories for preserving the 
wild germ plasm ta be used in future for plant 
improvement. State and district level museums 
and botanic gardens must be established for creat¬ 
ing interest of general public in plants for habitat 
improvement and economic progress. Facilities 
available in nearby institutions must be made 
accessible to all the workers. Finally, the research 
centres must pay attention to the local problems. 


INDIAN SARDINES 

(Zoological Monograph No. 2) 

ty 

R. V. NAIR 

It is a monographic compilation of all available information on the subject, 
highlighting the achievements made on the various aspects of the biology and 
fisheries of oil sardines and lesser sardines. 

This well illustrated monograph is useful to postgraduate students, research 
workers and pisciculturists. 

Pages 116 Royal 8vo. Price Rs. 22 00 $ 7 00 £2*20 

OTHER ZOOLOGICAL PUBLICATIONS 

THE MILLIPEDE THYROPYCUS 

(with special reference to Indian species) by G. Krishnan 

Pages 84+44 iillustrations Price Rs. 12-00 $ 3-50 £ 1.20 

INDIAN THYSANOPTERA by T. N. Ananthakrishnan 

Pages 171+38 text-figs, and 10 plates Price Rs. 26-00 $ 8-00 £ 2-60 

Copies can be obtained from 
THE SALES 8c DISTRIBUTION OFFICER 
PUBLICATIONS 8c INFORMATION DIRECTORATE, CSIR 
HILLSIDE ROAD. NEW DELHI 12 
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ROTATIONAL ANALYSIS OF THE 

SYSTEM OF Ini MOLECULE 
The spectrum of Indium monoiodide in the region 
XX 3948 - 4293 A was studied at low dispersion by 
Wehrli’-(1934) and Wehrli and E. Miescher^ (1934). 
Barrett and MandeP (1958) studied the spectrum 
of Ini molecule in the microwave region in absorption 
and obtained the rotational constants for the ground 
state of the molecule. The present work was under¬ 
taken to study the exact nature of the excited state 
involved in the emission of A -> X band system of the 
molecule and to determine the rotational constants 
of the excited state. Rotational analysis of (0, 0), 
(0, 1) and (1, 0) bands of the X system has been 


carried out and results obtained are repor(d; 
here. [ 

The spectrum of Indium monoiodide was excitci!? 
in a high frequency discharge by keeping pure Indiiini.; 
metal in the presence of iodine vapours in a conven.* 
tional type of a quartz discharge tube. The spectrum; 
was photographed on Ilford N-40 plates in the seveniii; 
order of a two meter plane grating spectrograph (Dn- ; 
Zeiss) at a resolution of about 3 x 10^ and areciproca!| 
dispersion of 0*35 A/mm. Exposure time ofabomi 
five hours for a slit-width of 15 microns was adequat(|' 
to record the spectra of sufficient intensity. Measuie-i 
ments were made on Abbe Comparator using ircn | 
arc standards. ^ 
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In the A - X system of Ini molecule, (0, 0), (0, 1) 
and (I, 0) binds degraded to violet were analysed. 
These bands reveal the presence of single P and R 
branches of which P is the head forming branch 
(Fig, 1). The rotational analysis has been carried 
out by standard methods (Herzberg^, 1955 and 
Younger and Winans^, 1960). Analysis of (0, 1) 
band at 4072*7 A was carried out by comparing the 
combination relations for the common upper and lower 
state respectively of (0, 0) band at 4098*5 A. The 
rotational constants for the three bands of A -> X 
system obtained in the present work are given below: 


Physics Department, A. B. DarJi. 

M.S. University of Baroda, S. P. Vaidya**'^. 
Baroda, 

February 7, 1977. 

**Present Address: Physics Department, S.V.P. 
Regional Engineering College, Surat. 

1. Wehrli, M., Helv. Phy. Acta, 1934,7, 611, 

2. - and Miescher, E., Ibid., 1934, 7, 298. 

3. Barrett, A. tl. and Mandel, M., Phy. Rev 1958 

109, 1572. 


Band 

V 

cm~^ 

B' 

cm~^ 

cm~^ 

D' 

cm"^ 

D" 

enr^ 

(1. 0) 

24548-535 

0*0374. 

0-0368i 

0*12 >ao-7 

0-087 X 10-’ 

(0,0) 

24393-853 

0*03772 

0-03682 

0*087x10-7 

0-075 X 10-’ 

(0,1) 

24216-705 

0*0376j 

0-0364j 

0*1 xlO-7 

0-06 X 10-' 


Molecular constants of Ini molecule obtained from 
the present analysis are given below along with the 
microwave data. 


State 

Be cm-^ 

rek 

AG} cm-*^ 

% cm-i 

Am, 

0-03762 

2-7102 

155-72 

0*6 X 10 - 


0-03622 

2 - 770 i 

176*12 

1-3 X 10 -' 


* 0-0368 

* 2-754 

— 

1-04 X 10 -' 


The ground state configuration of Indium mono¬ 
iodide molecule can be written as ya- w7r^[xo~ 
analogous to those of halides of the same group (InCl, 
InBr, InF) giving rise to i ground state. The excited 
electron configuration is zo^ya^wrr^x<yv^ which gives 
rise to or state. ^17— transition is attri¬ 

buted to C->X system which is analogous to those 
of similar molecules. However lil state is repulsive 
in the case of Ini molecule which gives a continuum 
at 3180 A. The state belongs to Hund’s case (a) 
due to its large coupling constant (648*9 cm"’^). Hence 
and states are analogous to and 

1A states respectively, X i-T-i- transition is a 

forbidden one whereas ^2-^ has been ascribed 

to the B->X system. Hence transition 

may be attributed to the A - X syxtem of Inl mole¬ 
cule. The appearance of single P and R branches 
in case-of.(0, 0), (0, 1) and (1, 0) bands confirms this 
assignment. 

The authors are thankful to Prof. M. M. Patel for 
his keen interest and useful discussions during the 
course .of this work. 
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COPPER COMPLEXES OF PHTHALHYDRAZIDE^ 
5-AZO-2-NAPHTHOL 

Our previous work on metal chelates of o-hydroxy- 
azo compoundsi led us to a tridentate ligand, 
phthalhydrazide-5-azo-2-naphthol, which unlike the 
bidentate o-Shydrox>iaza compoiunds, forms stable 
metal chelates with a variety of metal ions. 
Complexes of this tridentate ligand with Copper (II), 
wherein thq fourth co-ordination position of the 
metal ion is occupied by ammonia or a heterocyclic 
base (pyridine or a, ^ or “y-picoline) have been 
characterised. 

Experimental 

Phthalhydrazide-5-azo-2-naphthol was prepared as 
follows: 3-Nitrophthalic anhydride was treated with 
hydrazine sulphate in presence of sodium acetate. 
The resulting 5-nitrophthalhydrazide was reduced 
with ammonium sulphide to* yield pale yellow 
5-aminophthalhydrazide (luminol) in 90% yield-. 
This was diazotisedi and coupled with j3-naphthol 
when phthalhydrazide-5-a2:o-2-naphthol-i resulted in 
70% yield. Recrystallised - from ethyl alcohol 
m,.p. 305-307° C. 

The copper complex containing ammonia was 
prepared as follows : Copper (II) chloride dihydrate 
(0*85 g; 0*005 mole), dissolved in the minimum 
amount of water, was added with stirring to' a 


♦Microwave data (1958). 
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solution of the ligand (l*65g; 0*005 mole) in 
liquor ammonia (50 ml). The mixture was stirred 
for half an hour, then cooled, filtered, and the 
crystalline residue washed with water. Yield : 1*6 g. 
Complexes containing the heterocyclic bases were 
prepared similarly, by using 150 ml, of the base 
in place of liquor ammonia. The mixed solutions 
in these cases were also' warmed toi about 50°, 
before cooling. Yields are noted in Table I. 
Since the complexes are only sparingly soluble in 
common organic solvents, they could not be 
recrystallised, but were washed with hot alcohol, 
before sucking dry. The compounds did not melt 
or decompose until 330°. 

Carbon and hydrogen contents of the ligand and 
the complexes were determined microanalytically, 
and metal content of the complexes by usual 
gravimetric procedure, a^ter decomposing them 
with concentrated sulphuric-nitric acid mixture. 
A list of complexes prepared and their analytical 
data are given in Table I 


considerably’ low, and is at about 1615 cm ^ ' 

variety of o-hydroxyazo compounds. There' 
also strong evidences to show that phthalhyds-' 
exists almost entirely in the monohydroxy foi’ 
On the basis of such evidences the ligand, ph" 
hydrazidc-5-azo-2-naphthol can be represented* 
structures A and B in Fig. 1. In view of 
tautomerism shown, the amide carbonyl stret*-' 
frequency would also be expected to be 
conformity with the above two structures, 
ligand shows two strong absorptions in the ih' 
bond region at 1630 and 1615 cm'i, assignat'* 
the amide carbonyl and quinone carbonyl fc 
tively of the ligand. 

As should be expected from the hydrogen 
structure, a strong and considerably broad ' 
extending from 3500 to 2400 cm"i (maximum 
3000 cm“i) is observed in the spectrum of 
ligand. Although O-H, N-H and the 
molecular!y hydrogen bonded N-H-O group 
could be contributing to this band, only the 


Table I 


SI. 

No. 

Compounds 

Yield 

% 

Colour 

C 

Analytical data* 

H 

Cu 

1 . 

2 . 

Phthalhydrazide-5-a20-2- 
naphthol (H 2 L) 
[CuLCNHs)] 

65 

80 

deep red 
brownish 

66-65 (67-05) 
51-89 (52-62) 

3-18 (3-32) 

3-62 (3-65) 

15-20 (15-4' 

3. 

[CuL (pyridine)] 

75 

violet 

black 

59-18 (58-41) 

3-75 (3-60) 

12-98 (l3-4‘ 

4. 

[CuL (a-picoline)] 

70 

brown 

58-28 (59-21) 

3-71 (3-90) 

12-58 (13-Of- 

5. 

[CuL (i3-picoli..e)] 

70 

brown 

57-97 

3-65 

12-30 

6 . 

[CuL (y-picoline)] 

70 

brown 

57-26 

3-84 

12-71 


Calculated values are in parentheses. 

Thermograms were obtained on a Stanton 
recording thermobalance. A pye-Unicam U.V.- 

Visible spectrophotometer was used for recording 

U.V. spectra in DMF. Infrared spectra of KBr 
pellets were recorded using a Perkin Elmer 
Model 337 spectrophotometer. 

Results arid Discussion 

The complexes prepared are non-conducting in 
DMF, and do not contain the counter anion of 
the copper salt used for synthesising the complexes. 
On the basis of their analytical data these com¬ 
plexes are represented in Table I. The complexes 
have been further characterised on the basis of 
infrared spectral evidence. 

. Investigations in the past have revealed that 
o-hydroxyazo compounds (for example phenylazo- 
y5-naphthol) exist predominantly in their quinone- 
hydrazone form, which is intramolecularly hydrogen 
Fonded^’^. Due to this strong hydrogen bonding 
,the quinone carbonyl stretching frequency remains 


mentioned can be responsible for the ob.Hcn- 
extension of the band to such low wave numlK:r 

In the spectra of the metal complexes, the 
carbonyl bands of the ligand, are' shifted, to aK. ■ i 
1660 and 1575 cm"i. Metal ligand bonding, ;4 ' 

structure C in Fig. 1, can adequately explain r: 
shift in the carbonyl stretching frequencies. I: r 
quinone carbonyl of the ligand, perturbed thro.;r 
co-ordination to the metal, shows a deprev t: 
carbonyl stretching frequency at about 1575 cs::. 
On the other hand metal chelation fixes 
tautomeric form A of the ligand, thus strengthen.; 
its amide carbonyl (by obviating tautomei r 
involving structure B) and consequently raising 
stretching frequency* to about 1660 cm'^. Spec?^ 
in the 3500-2400 cm"i region also support 
structure, since in the place of. the very 
band of the ligand, a considerably narrower 
(3500-2900 cm“i) with maximum at about 3300 ch; 
occurs in the spectra of the complexes. Structure 
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would demand such a change, since the chelated 
hydrogen of the ligand has been replaced by the 
metal atom (together with the O-H hydrogen) and 
hence the band is now caused only by the N-H 
group which, from the breadth of the band, 
appears to be involved in weak intermolecular 
hydrogen bonding. 





The complex, [CuLCNH^)}, when boiled with 
caustic alkali liberated the expected amount of 
ammonia. Thermograms of the complexes [CuLB} 
(B = base) reveal that the heterocyclic base is. 
Expelled'preferentially and quickly in a single step at 
about 340° C, after which the rest of the molecule 
decomposes slowly. 

The U.V. spectrum of the complex [CuLCNHjj)] 
is very similar to that of the ligand. Hence it is 
evident that no rearrangement of the ligand occurs 
during chelation. 

A copper chelate of the N~methyl derivative of 
the title ligand has been previously reported^. 
Although no structural study was attempted, the 
chelate has been assumed tO' have an analogous 
structure shown in Fig. 1 C. 

The authors thank the C.S.I.R., New Delhi, for 
supporting this investigation. 
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Ni(JI), Cu(Il) AND Pd (ri)-CHELATES OF 
N-HYDROXYETHYLPYRROLIDENEIMINE 
SCHIFF BASE 

N-hydroxyethylpyrrolideneimine (abbr. H 2 P) acts 
as a bidenitate Schiff base and forms solid chelates 
with Ni(II), Cu(II) and Pd(II). The chelates; 
have been characterised by elemental analysis, 
magnetic susceptibility measurements, electronic 
and infrared spectra. 

HoP was synthesised by refluxing an equimolecular 
mixture of ethanolamine and pyrrole-2-carboxal- 
dehyde in benzene for an hour at 110° C. Water 
was removed azeotropically with benzene. After 
distilling out the benzene a yellow solid m.p. 72° 
was obtained. It gave satisfactory C, H and N 
analysis. 

The metal chelates were prepared by refluxing 
a mixture of hydrated metal (II)-acetates and H 2 P 
in 95% ethanol for two hours. The solid material 
formed was filtered, washed with ethanol, dried 
and recrystalli^ed from mefthanol. The mietal 
chelaltes gave satisfactory elemental analysis and 
display 1 : 2 metal-ligand stoichiometry. 

Cu (II)-chelate was found paramagnetic 
1-87 B.M. at 303° K) while Ni(n)» and Pd(II)“ 
chelates diamagnetic. 

The electronic absorption spectra of Ni(n)- 
chelate in methanol exhibit two bands at around 
16200 and 17500 cm"t suggesting the square-planar 
configuration of the Ni(II)-chelatei. The Cu(II)- 
chelate solution in methanol consist of two‘ broad 
bands at 16700 and 24200 cm“t which indicate the 
square-planar geometry of its molecule^. Pd(II)- 
chelate greatly favours a square-planar con- 
figiiration^. Solution spectra of Pd(II)- 
chelate indicate three bands at 22200, 26400 and 
30500 cm’i assignable to the transitions 

and respectively which 

reveal a square-planar configuration of the com¬ 
pound. Thus HoP functions as a bidentate ligand 
in all the three metal chelates of interest. 
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In the i.r. spectra of HoP, three bands were 
observed at 3610, 3310 and 1600 cni“i assignable 
to J^OH, and J'CrzN respectively. 

of HoP around 1600 cm'^ was shifted tO' lower 
frequency side (1590 cm'i)^ showing the participa¬ 
tion of the azomethine nitrogen in complexation. 
The appearance of a new broad band at 600cm“J 
suggest M~N bonding in the chelates. Thus 
the metal-chelates may be represented by the 
structure shown in Fig. 1. 



WHERE M=Ni(E)^Cu(II)OR PdCn) 

Fig. 1 . Metal chelates of N-hydroxy ethyl 
pyrrolideneimihe Schiff base. 
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Department of Chemistry, P. K. Kanungo. 

University of Jodhpur, D. C. Sehgal. 

Jodhpur, R. K. Mehta, 

February 4, 1977. 

1. Cotton, F. A. and Wilkinson, G., Advanced 

Inorganic Chemistry, 1966, p. 881. 

2. Sacconi, L., /. Inorg. Nucl. Chem., 1961, 19, 

.73. 

3. Yamada, S., Coordin, Chem. Review, 1966, 

1 , 415. 

4. Daasch, L. W. and Hanninen, U. E., J. Am. 

Chem. Soc., 1950, 72, 3673. 

ON A NEW AVIAN NEMATODES, 
PHYSALOPTERA ACCIPITERJ SP. NOV. 
(FAMILY : PHYSALOPTERIDAE LEIPER, 1908) 
FROM A SHIKRA, ACCIPITER RADIUS {GMELTS) 
FROM LUCKNOW 

A FEW specimens were collected from the gizzard 
of the bird, Accipiter bad ins. These specimens 
represent a new species and are designated 
phySaloptera accipiteri sp. nov. The nematodes 
were fixed in alcohol-formaline, acetic acid and 
cleared in lacto-phenol. 

Physaloptera accipiterl sp. nov. (Figs. 1-3). 

Description .—Body fairly stout (Fig. 1). Cuticle 
of anterior region loosely attached and reversible 


prepuse-like. Mouth with two papillae on external 
surface and two teeth on inner surface. Head 
without ornamentation. Oesophagus consisting of 
twO' parts, an anterior shorter, narrow muscular 
portion and a posterior longer, wider glandular 
portion. Cuticle thick, transversely striated. 



Figs. 1-3. Physaloptera accipiteri sp. nov. 
Fig. 1. Anterior end of male. Lateral view: 

Fig. 2. Posterior end of male. Ventral view; 

Fig. 3. Female tail. Lateral view, 

Male .—Caudal alae well developed extending 
upto tip of tail (Fig. 2). Tail conical. Fifteen 

pairs of caudal papillae with four pairs preanal 
and eleven pairs postanal. Of preanal papillae, 

two pairs pedunculated and two' pairs sessile. Of 
po-itanal papillar, four pairs pedunculated and 
seven pairs sessile. Of peduncivlated postanal 
papillae, three pairs lying near anus and one pair 
lie midway between close and ^posterior end. 
Spicule short, tubular, similar and equal. Guberna- 
culum absent. 

Female .—^Tail conical (Fig. 3). Vulva pre- 
equatorial. Uterus filled with numerous thin-shellcd 
eggs. 

Discussion .—^The new form is referred to the 
genus Physaloptera Rudolphi, 1918. The following 
species are known from avian hosts from India, 
v/z., Physaloptera alata Rudolphi, 1819 \P. aciiticaude 
Molin, 1860 ; P. crosi Seurat, 1914 ; P. gaJinierl 
Seurat, 1914 ; P. rapacis Monning, 1921 ; P. reevesi 
Chu, 1931 ; P. losseni Ortlepp, 1937 ; P. mexicam 
(Caballero, 1937) Lucker, 1956 ; P. brachycerca 
Kreis, 1938 ; P. buckleyi Ali, 1961 ; P. microcaiidu 
All, 1961 ; P. Indiana Ali, 1961 and P. sultamic 
Ali, 1961. 
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The new form differs from all these known 
species of the genus Physalpptera except P. crosi 
in having equal spicules instead of subequal or 
unequal. The new form differs from P. crosi in 
the number and arrangement of caudal papillae and 
in the relative size of various organs. Accordingly 
it is regarded as a new species with the specific 
name, Physaloptera accipiteri sp. nov. 

Department of Zoology, Pramod Kumar. 

University of Lucknow, S. P. Gupta. 

Lucknow (India), 3, 1977. 
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ON A NEW AVIAN NEMATODE, PORROCAECUM 
(P.) ACCIPITERI SF, NOV. (FAMILY :HETERO- 
CHEILIDAE RAILLIET ET HENRY, 1915) 
FROM A SHIKRA, ACCIPITER RADIUS 
(GMELIN) FROM LUCKNOW 
Specimens were collected from the intestine of a 
bird, Accipiter badiiis (Gmelin). These specimens 
represent a new species and are designated, Porro- 
caecum (P.) accipiteri sp. nov. The nematodes 
were fixed in alcohol-formaline, acetic acid and 
cleared in lactophenol. For the end-on view, the 
worms were cut with a sharp blade and rolled into- 
the desired position under the cover glass. 

Porrocaeciim (P.) accipiteri sp. nov. (Figs. 1-5). 
Description. —Body large, stout and elongated 
(Fig. 1). In end-on view, (Fig. 3) niCL.th. 
surrounded by three lips and twO’ sub-ventral each, 
bearing two papillae. Pulp of dorsal lip with two- 
flattened expanded process, Interlabia triangular 
with bread bases. Dentrigerous ridges extremely 
fine. Lateral alae present throughout: body. Oeso¬ 
phagus more or less uniformly thick with a short 
ventriculus. Intestinal caecum lying along side of 
oesophagus anteriorly. Oesophageal appendix 
absent. Cuticle transversely striated. 

Male : Tail conical (Fig. 4). Twenty-nine pairs 
of sessile caudal papillae with twenty-three pairs 
preanal, one pair adanal and five pairs postanal. 
First postanal papillae double, lying immediately 
behind cloaca, other near tip of tail arranged in 


tandem bv jpairs. Spicules equal, similar 
and alate. Gubernaculum absent. 

Female : Tail conical (Fig. 5). Vulva pre- 
equatorial. 

Discussion : Skrjabin, Shikobalova and Mozyovoi 
(1951) divided the genus Porrocaecum Railliet et 
Henry, 1912 into two subgenera Porrocaecum and 
Laymanicaeoum.'; The iisubgeinus Porroceaciim isf 
characterised by the absence of a gubernaculum, 
the subgenus Lay manic aec urn by the presence of 
one. Due to the absence of a gubernaculum the 
new form comes under the subgenus Porrocaecum. 



Fig. 1. Anterior end of male. Lateral view: 
Fig. 2. Anterior end of male. (Magnified) Lateral 
view; Fig. 3. End-on view ; Fig. 4. Posterior end 
of male. Ventral view ; Fig. 5. Female tail. Lateral 
view. 

Seven species viz., Porrocaecum (P.) crassiirn 
(Deslong-champs, 1824) ; P. (P.) depressum 
(Zedar, 1880) ; P. (P.) ardeae (Froelich, 1802) 
Baylis, 1936 ; P. (P.) wui (Hsii, 1933) ; P. (P.) 
cheni (Hsii, 1933) ; P. (P.) haliasturi Gupta, 1960 
and P. (P.) indica Subramanian, 1969 have been 
described from Asiatic birds. The new form, differs 
from P. OP.) cheni and P. (P.) wui from China, 
in having large, well-developed intestinal caeca, in 
the number and arrangement of caudal papillae. 
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The new farm differs from F. (P.) ardeae in having 
alate spicules, F. (P.) crassum in having vulva 
anterior to- mid of body;, P. (P.) depressum and 
P. (P.) indica in the character of the anterior lobes 
of the lips in a pulp and in the number of caudal 
papillae. The new form has a close resemblance 
with P. (P.) hfiliasturi in having 5 pairs of postanal 
papillae, but however differs from it in having 
lateral alae, in having equal, alate spicules instead 
of subequal, non-alate spicules, in having 29 pairs 
of caudal papillae instead of 27 pairs and in having 
specimens of smaller size. Accordingly it is 
regarded as a new species with the specific name, 
Forrocacciim (P.) accipueri sp. nov. 

Department of Zoology, Pramod Kumar. 

University of- Lucknow, S. P. Gupta. 

Lucknow (India), February 3, 1977. 
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QUANTITATIVE DISTRIBUTION OF THE 
CARDIO-ACCELERATORY SUBSTANCE 
IN THE central NERVOUS SYSTEM OF 
JIETEROMETRUS FULVJPES C. KOCH, 

A SCORPION 

Aqueous extracts of eserine treated portions of 
the Central Nervous System (CNS) of scorpion 
were tested for their acceleratory effect on 
isolated heart preparations of scorpion. Com¬ 
parison of the effects with those of standard 
Acetylcholine (ACh) solutions, indicated that 
ACh-type substance was more abundant in the 
sub-oesophageal ganglion than in other portions of 
the CNS of scorpion. 

Extracts from a variety of arthropod tissues^"® 
containing different substances have been observed 
to affect the heart rate. Acetylcholine (ACh)- 
like substance has been detected in the CNS of 
the scorpion and implicated in the regulation of 
heart rate', diurnal rhythmicityS, locomotor 
activity^ and electrical activity of the ventral nerve 
cords. In the present investigation a study has 
been made of the distribution of ACh in various 
parts of the CNS of the scorpion and the effects. 


[ Curreni 
Science 

of ACh and of extracts of CNS on heart activity 
are compared. , 

Table I 

Distribution of AChdike substance in the extracts of 
various parts of the CNS of the scorpion and effect of 
extracts expressed as per cent accelaeration over 
isolated heart of the scorpion 
{Values are mean ami ± SD of 8 observadcns) 


Nature of the 
extract 

ACh content 
(pg/g wet wt) 

% Fleart 
acceleratioa 

Supra-oesophageal 

ginglion 

1 23-]0 

±2- 86 

20 

Sub-oe:ophageal 

ganglion 

41-26 

ib5-12 

44 

Me:o-somatic 
Nerve cord 

14-24 

±5-66 

14 

Meta-somatic 
Nerve cord 

20-26 

±2-05 

17 


The CNS of the scorpion Heterometrus fidvipcs 
C. Koch, was isolated around 12-00 hrs of the day 
(as maximum ACh content was observed at this 
timeit>) in the cold room (10-15° C). For each 
observation, the CNS oollected fdom at least 
6 animals was divided', into 4 extraction parts: the 
supra-oesophageal ganglion, the sub-oesophageal 
ganglion, the nerve cord with 3 meso-somatic ganglia 
and the nerve cord with the last 4 meta-somatic 
ganglia. ACh content was determined in different 
parts of the CNS by the Colorimetric method of 
Hestrin as given by Augustinssoni^. Isolated 
parts of the CNS were treated with 1 X 10'^ M 
eserine for 5 min. in order to inactivate the enzyme 
AChE, responsible for the hydrolysis of ACli. 
One per cent (Wt/Vol) extracts were prepared in 
scori:!on Ringer^s ^nd the homogenates were 
boiled and centrifuged. The supernatants were 
kept in the refrigerator (— 5° C) overnight and 
their effect on the heart of the scorpion isolated 
at 08-00 hrs next day (as minimum heart activity 
was observed during the periodi'^S) studied. The 
per cent change in heart rate over the control was 
calculated at the end of 5 min after the application 
of the individual extract or of standard solutions 
of ACh (E. Merck, Germany) of different con¬ 
centrations. The amount of ACh present in the 
extracts of different parts of the CNS was 
calculated from the graph prepared with the standard 
amounts of ACh. Average of 8 readings was 
taken to represent the ACh content in each portion 
of CNS of the scorpion. 
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From the cardio-acceleratory effects of ACh and 
of extracts of the portions of the CNS of the 
scorpion, it was inferred that the ACh content was 
greater (41-26 + 1-2 Mg/g wet wt.) in the sub- 
oesophageal region and least (14-24 5-66 Mg/g 

wet wt.) in the meso-somatic region (Table I). 
Corresponding to the amount of ACh, the per cent 
acceleratory activity of the isolated heart of scorpion 
was also much greater when the extract of sub- 
oesophageal ganglion was added (44%) as com¬ 
pared to the addition of the extracts of other por¬ 
tions of the CNS (Table I). It is suggested that 
ACh-type of substance in the CNS of the scorpion 
may play a role in regulation of heart activity. 

The author is grateful to CSTR, New Delhi, 
India, for the award of Post-Doctoral fellowship. 

Department of Zoology, V. Devarajulu Naidu. 
Sri Venkateswara University, 

Tirupati 517 502, 

March 26, 1977. 
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CIRCADIAN ACTIVITY OF ADENOSINE- 
TRIPHOSPHATASE IN THE NERVOUS 
SYSTEM OF THE COCKROACH, 
PERIPLANETA AMERICANA 

The physiological changes in the activities of succinic 
dehydrogenase (SDH), phosphorylase and isocitrate 
dehydrogenase in the scorpions^-^ andSDH and amino¬ 
transferase activities in cockroaches^ were correlated 
with the locomotor activity of these animals. Adeno- 
sinetriphosphate (ATP) synthesizing system and 
enhanced biological oxidation of tricarboxylic acid 
cycle intermediates in rats^ and ATP degrading system 
in hamsters® were also shown to be associated with 
their locomotor activity. The present study demon¬ 
strates the occurrence of a rhythmic variation of 
adenosinetriphosphatase (Mg2+ ATPase) in the nervous 
system of the cockroach, Periplaneta americana, under 
normal and constant light conditions. 

Rearing of the cockroaches, etc., has already been 
described"^. Under constant light (LL) and dark 
(DD) conditions, the animals were acclimatised for 
three months. For LL conditions, a light source 
was arranged 200 cm above the animal cage. 

Mg^+ ATPase activity was determined according 
ioTmi et al.^. The content of inorganic phosphates 
was determined by the method of Fiske and Subba 
Row®. The enzyme activity was expressed as mg 
of Pi formed/g wet wt. of fresh tissue. 

Mg^+ ATPase activity in the nervous system of 
normal (LD : 12 : 12 hours) animals exhibited cyclic 
variations with maximal activity at 00-00h and 
minimal activity at 12-00 noon (Fig. la). The ave¬ 
rage level of the enzyme activity was higher during 
20-00 to 04-00 (dark hours) than during 08-00 to 
16-00 (light hours) of the day (Fig. 1 b). Similar 
changes were reported in cholinesterases, dehydro¬ 
genases and aminotransferases in cockroaches^^o^i 
and scorpions^"^. Rhythmic variations in ATP 
were shown for vertebrates^*®. It is probable that 
enhanced ATPase activity during dark hours is related 
to the overt locomotor activity of the cockroaches, 
which are nocturn3.1 in their habits^^. 

Even under LL and DD conditions, persistence 
in the cyclic variations of ATPase activity was 
observed (Fig. 1 a). But the peak period of activity 
occurred at 04-00 hours, representing a phase shift by 
4 hours over LD animals. Such phase shifts of about 
4 hours are within the limits of the period range, 
viz., 24hours, of the enzyme activity.^^ 

When mean enzyme activity for six (time) intervals 
under LL and DD conditions was compared with 
that of LD animals, it registered a loss of 16*2% and 
10 -0% respectively. This suggests that constant light 
rather than darkness exerts greater inhibitory effect 
on the enzyme activity. Moreover, in LL and DD 
conditions the average level of enzyme activity was 
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Fig.-i a~b. Fig. 1 a. Rhythmic ATPa.se activity in the nervous system of the cockroach, Feriplaiteta 

americana, under LD (normal) (O-O), continuous light (LL) (A-A) and dark (DD) 

(■-■) conditions. The enzyme activity was expressed as mgm of Pi formed/gm wet weight o 

fresh tissue. Tota.l number of animals used were 18 per each experiment. The values are a.verage o 
four experiments. Fig. 1^. Average level of enzyme (Mgz+ ATPase) activity during 20 * 00 ^ to 04 
hours (masss for LD and CZZ^, SSSS for LL a.nd DD conditions respectively) and 08*00 to 16 C 

hours 0"- 1 . I- - -- 1 . j|g^ fcr. LD LL a.nd DD conditions respectively). The enzyme activity was 

expressed as mgm o^ Pi formed/gm wet weight of fresh tissue. Total number of animals used weie 


18 per ea.ch experiment. The values are average of four experiments. 


high during 20*00 to 04-00 hours than during 08-00 
to 16-00 hours (Fig. lb). This would mean that 
the amimals, even under consta.nt conditions continue 
to mainta-in its origina.! pattern of enzyme activity. 
Thus, the periodic oscillations a.re independent of 
the environmental light conditions (LL a.nd DD), 
implying the endogenous nadure of the rhythm as 
suggested by Brady 

The fina.ncial support rendered by CSIR in the 
form of Senior (to TPK) and Junior (to GRR) Fellow¬ 
ships* and UGC Junior fellowship (to SV) is great- 
fLilly acknowledged. 
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MIXED-COMMUNAL ROOSTING OF INDIAN 
WHITE BACKED VULTURES IN POONA 

While observing the roosting behaviour of some 
common birds of Poona (Maharashtra) and around, 
from January 1976 to February 1977, I came across 
number of mixed-communal roosts of birds. 

Usually the associates which I have observed at 
such roosts are Indian Mynas, Acridotheres iristis 
(Linn.) ; House and Jungle Crows, Corvus' 
spJendens Vieillot and C. macrorbynchos Wagler ; 
Pariah Kite.s, Milvus m'lgrans (Boddaert) ; Rose 
ringed Parakeets, Psittacida krameri (Scopoli) and 
House Sparrows, Passer domesticus (Linn.). 
These associations at mixed-communal roosts 
are noticed throughout the year. The Cattle 
Egrets, Bubulciis ibis coromandus (Boddaert) and 
Indian Pond Herons, Ardeloa grayii grayii (Sykes) 
also assemble at such mixed' roosts only during 
the non-breeding season while a migratory bird like 
Rosy Pastor, Snirnus roseus (Linn.) roosts 
together along with the above species for a part 
of the year. This has also been indicated by 
Gadgil and Alii ( 1975 ) who have given a systematic 
account of communal roosting of Indian birds. 

During the month of June 1976, it was noticed 
for the first time that the Indian Whitebacked ver 
Bengal Vultures, Gyps bengalensis (Gmelin) formed 
a mixed-communal roost along with the Indian 
Mynas, House and Jungle Crows and Whitenecked, 
Storks, Ciconia ephcopns (Boddaert). This 
mixed congregation was observed on the Poona- 
Bombay Road near Dapodi, on a Banyan tree. 
Ficus bengalensis L. On counting the number of 


birds at this mixed roost, it was found th<.t 
there were 150 Indian Whitebacked Vultures, 300 
Indian Mynas, about 150 House and Jungle Crows 
and a pair of Whitenecked Stork. These countings 
were made in the evening, when these birds return, 
to the roost. Further observations, showed that 
this mixed-communal roost was constant till 
September 1976, both in the number of species 
and in their total population. Subsequently, the 
roost totally disappeared till February 1977. In 
the meantime, the Vultures and Storks seem to 
have migrated from this locality, while Mynas and 
Crows shifted to another roost about half a kilo¬ 
meter away from the original roosting place. 

From the above observations it would appear 
that Indian Whitebacked Vultures are seen on this 
mixed-communal roost only during the monsoon 
from June—September, which is a part of their 
non-breeding season. 

I take this opportunity to thank, Dr. B. K. Tikader, 
Deputy Director, Zoological Survey of India, Poona, 
for his co-operation. 

Zoological Survey' of India, Anil Mahabal. 
Western Regional Station, 

Poona 411 016, April 29, 1977. 
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NEW PARASITES RECORDED ON THE 
SORGHUM SHOOTFLY, ATHERIGONA 
SOCCATA (RONDANI) 

Various cultinral and chemical control methods have 
been investigated and recommended for the control of 
shootfly {A. soccata), a serious pest of sorghum. 
However, very little work has been done on 

identifying and utilizing the natural enemies of 
this pest. This aspect is now being systematically 
investigated under the All India Co-;Ordinated 
Sorghum Improvement Project at New Delhi. 

One to two' week old shootfly infested seedlings, 
having freshly formed dead hearts, were collected 
from, the field and were kept in separate glass jars 
containing 5 cm layer of moist sand. The number 
of dead hearts with the shootfly larvae were 

counted in each jar to determine the percentage of 

parasitism. The jars were placed at 27° C ± 1° C, 

the relative humidity ranged between 60 and 
70%. 

The parasites and shootfly adults emerging in 
jars were periodically collected and sent to British 
Museum, for identification. It is found that in 
addition to the two parasites already recorded, 
viz., Aprostocetiis sp. and Callitula hipartitus 
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(Kundu et al. 1971)^ the shootfly larvae were also- 
parasitised by Gartfispis sp. (Eiicoilidae), Psilus 
sp. (Diapriidae), Hemiptarsenus sp. (Eulophidae) 
and Diaulinopsis sp'. (Eulophidae). 

The observation on the percentage of parasitism 
taken during different periods showed that eixcept 
for 1% parasitism by Ganaspis sp. in the. 
month of April, 1975, these parasites were recorded 
only in the infested seedlings collected during the 
months of September and October. Even in these 
months the extent of parasitism was rather low 
and ranged from 1 tO' 4%. The two parasites: 
recorded earlier, viz. Aprostocetus sp. and Callitula 
bipartitus were reared out in the month of August 
also. The percentage parasitism of Aprostocetus 
sp. was found to be higher than any other parasite 
and ranged from 4% (October) to 15% (September). 

Perusal of literature showed that these parasites 
have been recorded from a number of dipterous 
hosts from different parts of the world. 
Kerrich (1962)- reported Hemiptarsenus semialbi- 
clavus (Gir.) parasitizing Agromyzid leaf miners 
of vegetable crops in Africa, while Psilus sp. has 
been recorded as pupal parasite of Pholeomyia 
comans (Diptera: Milichiidae) by Mosev and 
Neff (1972)*'^. Diaulinopsis sp. was rated from: 
Agromyza pusilla Mg. (Diptera : Agromyzidae) from, 
North America, U.S.A. (Thompson 1955)-^. Eucoila 
(Ganaspis) haywardi. Blanch, has been used for the 
control of fruit flies, Anasterpha spp. (Diptera : 
Tephritidae) in Argentina (Turica 1968)''‘. The 
sorghum shootfly (A. soccata) has not so far been 
recorded as host of these parasites and thus con¬ 
stitutes a new host record. These four parasites 
also constitute first record from India. 

The authors are grateful to the Director, Common¬ 
wealth Institute of Entomology, London, for 
identification of the parasites and to Dr, N. C. 
Pant, Head of the Division of Entomology, for 
providing the necessary facilities. Thanks are also 
due to Dr. S. I. Farooqi, for going through the 
manuscript. 


Division of Entomology, 
Indian Agricultural Research 
Institilte, 

New Delhi 110 012, 

April 27, 1977. 
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CYANOPHAGE AC-1 INFECTING THE B1 
GREEN ALGA ANACYSTIS NIDULAN. 

AS~1 TYPE cyanop'hage which infects the 
cellular algae, Aiiacystis nidulans and Synecho 
cedronim was first characterized by Safterman 
It is the largest BGA phage so far examinei 
a head diameter of 90 nm. and tail-head ra 
3 to 1, based on a tail length of 243-5 nm. 
a rigid tail with a contractile sheath and i 
plate with tail pins. In the present report, 
phage type infecting Anacystis nidulans 1401 
Chroococcus minor A.RM was isolated fr 
waste stabilization pondj inside the campus ' 
Indian Agricultural Research Institute, New 1 
The phage formed clear plaques of 4-i 
after 10 days of incubation. Several blue 
algal species of Nosioc, Anahaena, Tolyp 
Aulosira and Spirullna, the green alga Ch 
vulgaris and the bacteria, Azotobacter chroocc 
Rhizohium spp. and Rhodopscudomonas caps 
were also tested.- for susceptibility to this 
but none of them was found susceptible. 



Fig. 1. One . step growth curve of AC~1 ( 
phage. 
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The phage titer was stable ia its own lysate and 
was rapidly inactivated at high temperatures. The 
adsorption of the phage followed' the kinetics of a 
first order reaction and about 95% of the phage 
particles was adsorbed to the host cells after 
40 min in stationary cultures. The one step 
growth curve of the phage resembled that of 
with a latent period of 30 h followed 
by a rise period of 20 h (Fig. 1), with an average 
burst size of about 30 PFU/infected cell. 

Electron micrographs of the preparation revealed 
phage-like particles with a polyhedral head and a 
tail. The polyhedral head was ■62-5 nm diameter 
with a tail head ratio of 1:3, based on the tail 
length of 25 nm (Fig. 2). The short non- 
contractile tail of AC—1 differentiates it from AS—1 
and brings it closer to SM-1^. 




Fig. 2. AC-1 cyanophage particles (X 394,000). 

AS-1 infects Anacystis and Synechocociis^. SM-1 
infects Synechococciis and Microcystisf^* and the 
present AC-1 infects Anacystls and Chroococcus. 
If the taxonomic merger of Anacystis with 
Synechococciis is accepted as suggested by Fadmaja 
and Desikachary^'*, the genus Synechococciis appears 
to have three types of phages (SM-1, AS-1 and. 
AC-1) infecting it. 

Division of Microbiology, C. R. Sharma. 

I.A.R.L, New Delhi 110 012, G. S. Venkataraman. 
May 14, 1977, Nam Prakash, 
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ASSOCIATION OF SOME LEAF CHARACTERS 
WITH PHOTOSYNTHESIS IN RICE 

PhotosyntH'ETIC process as a limiting factor for 
crop yield is receiving donsiderable attention in 
recent years. Differences in photosynthetic rates 
among cullivars of various crop species including 
rice have been reported^But a correla,fion 
between photosynthetic rate per unit leaf area and 
economic yield has not always been founds within 
a species-*. However, the information on variability 
in photosynthetic rate is necessary for selection of 
photosynthetically efficient genotypes, as a fir^t 
step, if enhanced, photosynthesis can influence the 
crop yield-. Leaf characters associated with 
photosynthetic rates of cultivars are of obvious 
importance for rapid measurement in field selection 
programmeL In the present study, the association 
of s-ome of the leaf characters with photosyntheiic 
rale in rice was assessed] with a view to define 
more appropriate indices for selection. 

Cultivars belonging to early and late maturity 
groups of tall indices as well as high yielding group 
(HYV) were studied with 16 entries in each, group. 
Leaf chlorophyll content*'^, stomatal freqnency^^ and 
size”^, interveinal distance''^, specific leaf weight 
(SLW)J> and total leaf nitrogen content per unit 
area were assessed at peak vegetative stage 

using standard procedures. Photosynthetic rates 
(Po) were computed as described elsewhere* 
with the exception that excised single leaves were 
fed with radioactive carbon (Na 2 *‘*C 03 , specific; 
activity of 47*6 mCi.mM"*). The cipm- values were 
converted to mg COo.dm'^hr"* adopting the formula 
suggested by Naylor and Teare**. 

Considerable variation in all the above characters, 
including Po was observed. Among the varieties 
tested, Ptb 10, Co. 13 (early), Peta, Mahsuri (late); 
Padma and Caiivery (HYV) recorded high Po 
(about 50 mg). 
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Table 1 


Relationship between photosynthetic rate {Po) and some leaf characters in rice 


Leaf character 


Correlation with Po(r)* 


Early 

Late 

HYV 

Pooled value 

Chlorophyll (mg. dm-“) 

0-574* 

0-822** 

0-781** 

0-742** 

Stomatal frequency (number mm-^) 

0-536* 

0-561* 

0-553* 

0-550* 

Stomatal size (/? x n x 10~^pcrvr^) 

0-543* 

0-607* 

0-529* 

0-561* 

Interveinal distance (p) 

-0-826** 

— 0-723** 

-0-603* 

-0-727** 

Leaf nitrogen content Nla (mg • dm"^) 

0-554* 

0-650** 

0-806** 

0-685** 

Specific leaf weight, SLW (mg • dm~^) 

0-578* 

0-634** 

0-687** 

0-635** 


Significant at 1% (**) and 5% (*) level. 


Correlatiofn tests (Table I) showed significant 
relationship of Po with all the leaf characters studied 
especially with that of chlorophyll content (+ ve) 
and interveinal distance (— ve). The relationship 
between Po and chlorophyll has already been fairly 
establishedi2. However, such relationship should be 
viewed with caution as the chlorophyll content though 
high sharply affects the photo synthetic rates under 
limited light conditions'^. The also showed 

high association with Po and corroborated similar 
findings elsewhere'^. However, it has been observed 
that P and K deficient rice plants were poorer in 
Po in spite of ‘ sufficient N in their leavest-t. Specific 
leaf weight or the leaf thickness also showed high 
relationship with Po as has been reported earliert*'‘. 
However, such relationship was found to be not 
consistent by some workers-^. Among the charac¬ 
ters studied, stomatal frequency and size showed 
loose relationship with Po in all the groups. In 
general, the relationship of interveinal distance 
with Po is consistent among all the groups. It 
is suggested that smaller distance between veins 
might help in efficient transport of photosynthates 
and enhance the rate of COo fixations.. 

Thus, the interveinal distance might serve as a 
simple and reliable index in identifying photo- 
synthetically efficient genotypes. So far, the 
relationship of smaller interveinal distance with 
photosynthetic efficiency in rice has not been 
reported. 

The authors are grateful to the Department of 
Atomic Energy, Government of India, for financial 
assistance to the above investigations. 
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TRITICALE STEM RUST FROM INDIA 

Tritlcale is a new plant genus produced artificially 
by crossing either hexaploid or tetraploid wheat 
{Trxticum sp.) with diploid rye species (Secak sp.) 
followed by the doubling of the chromosome com¬ 
plement of the sterile hybrid. It is generally 
believed that wheat is resistant to the mst forms 
which attack rye, and that rye is not attacked by 
rusts specialized to wheaffi. As a result triticalc 
could be expected tO' be resistant tO' both rust 
forms. But this epectatioin has not come tnie 
and the cereal rusts (Piwchm spp.) are observed 
on triticale and are considered to be the most 
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serious threat to its production. A lot of work is 
being done for the improvement of this crop. 
Recently, during April, 1977 a severe attack <.:f 
stem rust was noticed on indigenous (TL-29 and. 
TL-193) and Mexican (CIMMYT) material in, 
the Experiemental Farm of Punjab Agricultural 
University, Ludhiana. The disease incidence in. 
the material was as high as 80 to 100%. 

The characteristic symptoms observed on triticale 
were small to large, brown pustules on the stem, 
leaf sheath (Fig. 1) and leaves. In the highly 



Fig. 1. Rust puistules on triticale. 


susceptible material, ears were also attacked. Uredo- 
spores were variable in shape ranging from round, 
oblong, ellipsoid or elongated, thick walled, golden 
brown, strongly echinulated, 24-53*5 X 14*5- 
26"8/-t. Teleutoupores ellipsoid, oblong, bicelled, 
constricted at the septum, wall thickened at the 
apex, smooth, dark brown, 15-24*5 X 35-60 /i. 
The fungus is identified as Puccinia graminis /. 
sp. tritici (Pers) Eriks Sc Henn. 

The triticale (TL-29) and wheat (agra local) 
were inoculated with freshly collected uredospores 
from triticale. Ten-day old plants after inoculation 
were kept in a humidity chamber for 24 hrs. and 
were transferred to glass hou\se at 25° C. The 


characteristic symptoms were observed both on triti¬ 
cale as well as on wheat plants after 15 days of 
inoculations. 

Stem rust has already been reported on Triticale 
in Mexico and Czechoslovakia-, but from India 
it has not been reported so far. Its occurrence 
and the future potential threat, in. India, should 
also be taken into consideration in the breeding 
programmes. 


Department of Plant Breeding, 
Punjab Agricultural University, 
Ludhiana 141 004, 

May 23, 1977. 


S. S. Aujla. 

Y. R. Sharma. 
S. S. Chahal. 
G. S. Sandha. 
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ON THE OCCURRENCE OF ALTERNATIVE 
GERMINATION IN THE GENUS PHASEOLUS L 
(PAPILIONACEAE) 

The importance of seedling characters have lately 
been realized and it is only relatively recently that 
in/formation on .seedling characters began: to be 
u.sed for identification purpO'sest’‘t,i> and even for 
genetic studies-. 

Seedlings characters in the Leguminosae have 
been studied ^by Burger^ and Kalyansundaramt. 
The latter author surveyed 58 genera and 200 
species for the germination character and has shown 
the occurrence of both types of germination in 
Papilionaceae and Caesalpinae. In the former, 
hypogeal germination being more common than 
the epigeal, and the reverse in the latter, while 
Mimosae shows epigeal type of germination only. 

In this communication, the authors report the 
occurrence of alternative germination in the genus 
Phaseolus whose epigeal germination is well known. 

In Table I data pertaining to different species 
of Phaseolus investigated with regard to the type 
of germination are listed. Out of the 9 species 
investigated P. angularis and P. multiflonis show 
hypogeal germination and Phaseolus vulgaris 
(Fig;. 1-3) as also the six other species show epigeal 
germination. It may be further noted that even th*e 
large number of seedlings tested under the different 
varieties of P. nmngo, P. vulgaris and P. aureus 
included in the present study show only epigeal 
type of germination though transitional forms are 
known to occurTo find out whether the epigeal 


500 


Letters to the Editor 


[ Curreni ! 
Science ■ 


Table I 


List of Phaseolus species showing type of germination 


SI. 

No. 

Species/Variety 

Type of 
germination 

Number of 
seedlings tested 

Source of material | 

1. 

Phaseolus angularis 

EC 87897 

Hypogeal 

113 

N.B.P.T., Reg. Stn., Simla J 

2. 

Phaseolus multiflorus 

PLB 190-2 

do. 

99 

do. 

3. 

Phaseolus lunatus 

EC 18199 

Epigeael 

102 

do. 

4. 

Phaseolus vulgaris 

PLB 14' 1 

do. 

83 

do. , 


Phaseolus vulgaris 

PLB K 1 

do. 

78 

do. j 


Phaseolus vulgaris 
(Local) 

do. 

109 

Agric. Market, Warangal ; 

i 


Phaseolus vulgaris 

Premier 

do. 

59 

Commercial, Hyderabad 1 

I 

5. 

Phaseolus aureus 
(Local) 

Phaseolus aureus 

PLM 629 

do. 

2142 

Agric. Res. Stn., Warangal | 


do. 

35 

D.P.I., lARI, New Delhi | 


Phaseolus aureus 

Pusa Baisakhi 100 

do. 

102 

Commercial, Hyderabad j 


Phaseolus aureus- 
Von G 65 

do. 

63 

Agric. Res. Inst., Hyderabad | 


Phaseolus aureus 

PR-16 

do. 

131 

Commercial, Hyderabad J 

6. 

Phaseolus mango 

PLM-221 

do. 

28 

D.P.I., lARI, New Delhi 


Phaseolus inungo 
(Local) 

Phaseolus inungo 

U-30 

do. 

2980 

Agric, Market, Warangal ^ 


do. 

45 

A.R.I., Hyderabad 


Phaseolus mango 

US-132 

do. 

64 

do, 

1 


Phaseolus mungo 

Krishna-11 

do. 

102 

do. 

7. 

Phaseolus atroperpolius 

EC 276115 

do. 

16 

D.P.I., lARl, New Delhi ; 

8. 

Phaseolus aconitifolius 
(Local) 

do. 

22 

Kakatiya University Campus, | 
Warangal | 

9. 

Phaseolus trilobus 
(Local) 

do. 

23 

t i‘ 

do- 1 

1 

-' 1 


and hypogeal type of germination has any func¬ 
tional significance to the species, we looked for the 
presence of stomata on the flat, smooth, inner and 
outer convex surfaces of the cotyledons. The outer 
surface of the cotyledons of the epigeal seedlings 
was found to be stomatiferous while the stomata 
were totally absent in hypogeal cotyledons. The 
inner smooth surface in both the epi- and hypogeal 
seedlings was devoid of stomata and the epidermis 
was made of rectangular cells in the former and 
elongated to polygonal cells in the latter. The 
mature stomata are anomocytic with 5-6 
surrounding cells and measure 14-5 X 10*5 
with an ellipitic stomatal pore. The guard 
cells are typically kidney shaped with their inner 


walls thicker than the outer and with several chloro- ^ 
plasts in them and hence functional. Yet another ^ 
interesting observation is that the epigeal cotyledojb * 
are rough and wrinkled with linear striation^ § 
externally while the hypogeal cotyledons are | 
smooth. We are unable to offer any explana- | 
tion for this behaviour but it is probable that it 
may be functionally related to the stomatiferous 
epigeal cotyledons. | 

Kalyansundaram-i regards, hypogeal germination ^ 
in the Leguminosae as ancestral and the epigeal ^ 
as derived from it. But according to Earnest - 
hypogeal germination is ‘clearly advanced’ and 
epigeal germination primitive. The occurrence of 
alternative type of germination just described, to 
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our knowledge, is not on record for the genu's 
Phaseolus. In view of the controversial opinions 
expressed the present observations are significant 
and may serve as taxonomic pointer in delimiting 
species. The occurrence of alternative germination, 
in the genus Phaseolus thus raises phyletic 
problems andi until further work is carried, out it 
would be premature to regard a given PImseolus 
species as primitive or advanced merely on the 
germination criteria alone. 



Figs. 1-3. Fig. 1. Phaseolih^ vulgaris showing 
epigeal seedlings. Figs. 2—3. P. cuii^ularh and 
P. multifioriis showing hypogeal seedlings, 

N.B. Longitudnal striations on cotyledons of 
epigeal cotyledon can be seen while the hypogeal 
cotyledons are smooth. 

We are grateful to the Directors of the various 
Agricultural Research Stations, for kindly providing 
the seed material of various species investigated and 
to Prof. U. B. S. Swami, for giving us facilities 
and encouragement. 

Department of Botany, Bir Bahadur. 

Kakatiya University, N. Pratap Reddy. 

Warangal 506 009 (A.P.), P. Vijaya Kumar. 
January 25, 1977. M. Madhusudana Rao. 
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AN IMPROVED AND SIMPLE LEUCOCYTE 
CULTURE TECHNIQUE FOR CHROMOSOMAL 
PREPARATIONS FROM ALBINO RAT 

Rodents have been widely used for many bio¬ 
medical investigations but their use for cytogenetic 
studies is not so extensive. One reason may be the 
lack of reliable tissue culture techniques, in vifro, for 
yielding a large number of cells at metaphase. 
The media for leucocyte cultures described by 
Nichols and Levan’ - (1961, 1962) and Ford and 
Woollam-* (1963) have led to hemolytic reactions 
in our laboratory resulting in poor cell growth. 
The new method developed in this laboratory is a 
modification of the techniques described by 
William and Ray^ (1965) and Sankar and Giesler^ 
(1973). The technique reported here has certain 
advantages over existing ones. The medium, TC 
199 has been employed in place of other media 
and Phytohemagglutinin-P, a more powerful 
agglutinating agent, has been added to the medium 
instead of Phytohemagglutinin-M. This has. 
resulted in a considerable increase in the number of 
cells at metaphase and as a result, a minimum of 
10 slides can be prepared from each tube. Further¬ 
more the use of diluted foetal calf serum and very 
dilute sodium citrate, for hypotonic treatment*'’, 
has been omitted. Treatment with Hank’s solu¬ 
tion followed by a brief incubation in 1% sodium 
citrate has been used instead. Another advantage 
of this te<^nique is its adaptability, by suitable 
modifications, for culturing leucocytes, from other 
rodents as well. For culturing leucocytes, the whole 
blood can also be used without going through the 
procedure of separating leucocytes but we prefer 
leucocyte separation for obtaining optimum cultures. 
The minimum mitotic index obtained was 30. 

The blood was drawn into a 10 ml sterilized 
syringe, by cardiac puncture, rinsed with heparin. 
1 ml of plasma containing l'2x 10^ leucocytes/ml 
was added to the culture tubes (Corning, 30 ml) 
having the prewarmed (37° C) culture medium. 
The medium included TC Medium 199 (Difeo) 
10 ml; 1 ml of a solution of Penicillin-G (1000 
units) and Streptomycin' sulfate (1000 meg) 
(Sigma); 1*80 ml L-Glutamine (Sigma) 100 
moles/ml in saline ; 0*02 ml of Phytohemagglutinin- 
P (Difeo) and 200 I.U. Heparin (Koch Light Labo¬ 
ratories). The cultures were incubated for 
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72 hours at 37° C. The pH of the medium was 
kept between 7-5 and 8-0 during the incubation 
period by loosening the cap by' 1/3 turn daily. 



Fig. 1. Metaphase chromosomes from albino 
rat leucocytes cultured in vitro, (x 2,300) photo¬ 
graphed on a Kodak Micro-File (panchromatic) 
Film using Carl Zeiss ’ErgaviF Research Micro¬ 
scope with Automatic Photomicrography Equip¬ 
ment, 

0*2 ml of Colchicine (4 mcg/ml, Roussel Uclaf) 
was added to the tubes 2 hours prior to the 
harvesting of the cells. The tubes were then 
centrifuged at 1000 rpm for 5 minutes. The 
supernatant was discarded and the cells were 
suspended in 5 ml of prew^armed (37° C) Hanks 
solution. The tubes were again centrifuged at 
1000 rpm for 5 minutes. The supernatant was 
aspirated with a pippet. The cells were 
resu-pended in 3-5 ml of prewarmed (37° C) 1% 
sodiitm citrate solution and the suspension was 
incubated at 37° C for 10 minutes and then centri¬ 
fuged at 800 rpm for 6 minutes and the supernatant 
vas discarded. The cells were resuspended in 
1 ml of cold acetic acid-methanol fixative, for 


[ Curmii f 

each ml of the original solution, for 10 miniilei 
at room temperature. This suspension was then 
centrifuged at 800 rpm and 2 more changes of 
the fixative, after 15 minutes in each, were given. 
The cells were finally suspended in 1-5 ml of the 
fixative. The slides were prepared by the lliimj 
drying technique and the preparations were stained 
with phosphate bulTcred Giemsa stain, pH 6*8. 

Results 

Sufficient number of metaphase spreads were 
obtained for each slide prepared by this technique 
for either karyotyping or chromosomal analyses by 
banding pattern technique. Over 125 cultures have 
been established in this way’ and quite satisfactory 
preparations were obtained for chromosomal study 
(Fig. 1). 

The authors are extremely grateful to Prof, and 
Mrs. S. Hurtig (France) for providing TC 
Medium 199 and Phytohemagglutinin-P as a gift, 
Sincere thanks are also expressed tO' Head, Depart¬ 
ment of Zoology, for providing necessary laboratory' 
facilities. 

Genetics and Cytogenetics Usman M. Adhami. 

Research Laboratory, S. Tariq M. Haqqi. 

Department cf Zoology, 

A.M.U., Aligarh, 

March 2, 1977. 
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BETA SPECTRUM OF 


K. VENKATA RAMANIAH, P. RAMALINGESWARA SARMA and K. VENKATA REDDV 
Laboratories for Nuclear Research, Andhra University, Wakair 530003 

Abstract 

The beta spectrum of the 37 hour ne^ :t:on decay of ^'=^Ce has been analysed employing 
a Siegbahn-Slatis beta ray spectrometer and slow-fast coincidence system using sources from enriched 
^'^“Ce samples for exact end point energies, intensities and log ft values of different beta groups. 
The results are incorporated in a decay scheme. 


Introduction 

fpHE negatron decay of the 3 3hr. was 

extensively studied and the prominent levels of 
M.iPr were well established. However, there has 
been no detailed beta spectrum analysis of the 
isotope. The reported information on the beta 
groups feeding different levels in their end 

point energies, intensities and log ft values are only 
from the gamma-spectroscopic investigations. Gopi- 
nathan^ reported the end point energies of the two 
intense beta groups feeding the 57 keV and the 
351 keV levels in as 1400 keV and 1110 keV. 
Megli et al- obtained from their gamma-spectro¬ 
scopic data, the values of 1380 and 1093 keV for 
the two intense beta groups. Sunyar’s’'^ analysis of 
their .gamma-lspectral data gives 1408 and 1174 
keV for the above two beta groups. Thus even in 
the available data on the end point energies of the 
most intense beta groups, as can be seen from 
Table I, there is a vast disparity. Such is also the 
case with their intensities and log ft values. The 
reported results on the intensity of the outermost 
beta group is 38-4% according to^ Gopinathan 
et aP, 29‘0% as per Megli et and 51-05% due 
to Sunyar et aP. Similarly in the case of the beta 
feeding, the 351 keV level of ^-t-^Pr, the intensities 
are widely varying, viz., 41*5% as per Gopinathan 
et (iH, 53-0% due to Megli et al- and 36-94% 
according to Sunyar^. 

Hence a detailed analysis of the beta spectrum 
of has been carried out both in the singles 

and coincidence studies in order to get complete 
data on the exact end point energies, intensities and 
log ft values of the different beta groups. 

Experimental Details and Results 

Enriched stable isotope with 92-77% 

enrichment is obtained from Oak Ridge National 
Laboratory% Tennessee, U.S.A. in the form of cerium 
oxide. ^-i-Ce (25 mg.) is irradiated at the CTRUS 
reactor of Bhabha Atomic Research Centre, Bombay, 


each time getting the required activUy of the 
isotope. Three such irradiations have been carried 
out. Sources are obtained as cerium chloride in 
dilute hydrochloric acid, in three consignments. 
Sources are prepared on mylar foils of thickness 
150 Mg/cm-, insulin is used to define the perfect 
source diameter. Typical source diameters are 
2 mm. 

The most intense 294 keV gamma is fixed on the 
gamma channel of the Siegbahn-Slatis beta spectro¬ 
meter described by Nagarajan et w/t and suitably 
modified-" for beta-gamma coincidence studies. The 
resolution of the gamma detector [NaI(Tl)j 
employed is 10% for the 661 keV gamma rays. 
The beta spectrum in coincidence with the 294 keV 
gamma is scanned in steps of roughly 25 keV from 
750 keV onwards to avoid the interference from 
inner beta-gamma cascades. The count rate is 
corrected for halflife and for beta-gamma angular 
correlation due to Raju et al^K The resolving time 
of the coincidence circuit is reduced to 2T 0*03 
sec to improve the true to chance coincidence ratio, 
particularly near the end point energy of the beta 
spectrum. The coincidence spectra are recorded 
repeatedly. The Fermi-Kurie plot after its correc¬ 
tion for any shape deviation has resulted an end¬ 
point energy of 1110 dt 2 keV from a computer 
program. 

In the singles mode of operation of the spectro¬ 
meter, the beta spectriim is scanned down from 
200 keV to the end point energy of the highest 
energy beta group in steps of 20 keV. The half- 
life corrected spectrum is used for the analysis 
into different beta groups. Using the spectral 
shapes* of the outermost beta group, the spectrum 
is corrected for its shape for the 1404 keV beta 
group. The shape corrected spectrum is then sub¬ 
tracted from the total beta spectrum. This 
resulting spectrum is again corrected for the small 
order shape deviation'^ of the second beta group 
w'ith an end-point energy of 1110 keV obtained' 
from the coincidence measurements. This resulted 
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Table 1 


Comparison of beta spectral data due to different authors 


Beta Present work 

Gopinathan et aL 

Sunyar etal. 


Megli et aL 


tion Energy 
(keV) 

0/ 

/o 

log ft. 

Energy 

(keV) 

% 

log ft. 

Energy 

(keV) 

/o 

log ft. 

Energy 

(keV) 

% 

log ft. 




65 

0-2 

5-5 

41 

0-02 

5-6 


., 








58 

0-05 

5'8 

83 

0*02 

6*8 




300 

1 

6-0 

279 

0-6 

7-0 

307 

0-39 

7*4 

405 ±7 

. . 





378 

0-1 

8*2 

404 

0-07 

8*5 

515±5 . 

2-5 

7-5 

520 

2-6 

7-3 

502 

1*7 

7*4 

528 

M5 

7*5 

740 ±4 

10 

7*0 

735 

6-2 

7-0 

710 

16 

7-0 

743 

10-3 

7-2 







.. 

., 


974 

0-045 

9*9 

1110±2 

41 

7-3 

1110 

41-5 

7-2 

1093 

53 

7-1 

1174 

36*9 

7-3 

1404±2 

39 

7-8 

1400 

38-4 

7*7 

1387 

29 

7-8 

1408 

51*05 

7-6 


in a third group with end-point energy of 
740 ±: 4 keV. A subsequent sujbtraction analysis 
of the Fermi-Kurie (Fig. 1) plot has resulted in 
beta groups with energies 515 ± 5 and 405 ± 7 keV. 
The present results on the end point energies of 
intensities and log ft values of different beta groups 
are given in Table I along with the earlier results. 
Beta groups with end point energies below 
200 keV could not be analysed due to the falling 
of the efficiency of the plastic detector in the 
spectrometer. However, its efficiency could be 
maintained unity down to 100 keV under special 
improved conditions. 

The data on the beta groups and the results on 
a subsequent internal conversion measurements^ 
are incorporated in a decay scheme as in (Fig, 2). 
This detailed and accurate beta spectrum analysis 
of i43Ce has provided very accurate end point 
energies of the beta groups, their intensities and 
log ft values. 
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Fig. 1. Fermi-kurie analysis of the 33 hr. beta 
decay of i-^^Ce shape corrected hi^ energy beta 
groups are used for subtraction from the gross 
spectrum. 



Fig. 2. Partial decay scheme of Tli; 

beta energies, log ft values and spins of the indicatt: 
levels are incorporated from the present measur;' 
ments. 
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THE RESIDUAL PARAMAGNETISM IN COBALTiC COMPLEXES 
S. S. DODWAD* AND M. G. DATAR’^'’^ 

Physical Ciiemistry Department, Institute of Science, 15, Madame Caina Road, Bombay 400 032 

Abstract 

Temperature iadependeat paramagaetism (xp) values of cobaltic complexes of the type [Coer.. 
(R) Cl] CI 2 , where ‘ R ’ is aa amine have been calculated on the basis of Griffith and Or gel’s theory" 
The calculated (xp) values were compared with those experimentally obtained from magnetic 
susceptibility measurements. The orbital reduction ;factor “/c” values in all the cases were 
obtained to examine bonding effects. A decreasing order of the calculated (x ) values in terms of 
the amine ‘ R ’ is established. 


Introduction 


D evelopment in the ligand field theory lead 
interest in the magnetic studies of cobaltic com¬ 
plexes. On the basis of ligand, field theory Griffith 
and Orgeft calculated the amount of the second 
order /paramagnet^ism () for the octahedral 
complexes of trivalent cobalt. They showed that 
in the cobaltic complexes, since the ground state of 
the system is high frequency 

term representing the temperature independent para¬ 
magnetism (Van Vleck paramagnetism) contributes 
to the paramagnetic susceptibility. In the present 
investigation the authors have made use of Griffith 
and Orgel’s theory and calculated the values of 
the cobaltic complexes. 


Experimental 

Magnetic susceptibilities and the (xy) values of 
the cobaltic complexes of the type [Ooeno(R)Cl]Clo 
where 'R is an amine have been reported by tne 
authors-. Absorption spectra of all these complexes 
in the visible region were recorded on the auto¬ 
matic Beckman DB-Spectrophotomeiter. It was 
possible to record directly a curve represeniting 
percentage transmittance against wavelength. The 
maximum absorption in, these complexes 

was found! t-o be in the region of wavelength 
490 m/i and 540 m/-t. By using the information 
obtained from these measurements (x^) values 
were calculated theoretically. Following Griffith, 
and Orgels relation was used for this purpose^. 

_ ., ,.c.. 


, _^085 
■” K ’ 


.. ( 1 ) 


where is the ‘Z’ component of 1\, "jf is the 
Bohr magneton and K is expressed in cm’L K was 
obtained experimentally as K = values 

thus obtained alongwith experimentally observed 
values are reported in Table I. 


Discussion of the Results 
Cobaltic complexes are in, general of low spin 
type, with td^e^ configuration. All the cobaltic 
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complexes studied in the present investigation arc 
diamagnetic-. They are therefore of low spin type 
with (/^« as ground slate and (A»'') 

as excited state. It is observed from the results in 
Table I that the agreement in calculated and' 
observed values of is excellent for the complexes 
formed with ortho-chloroaniline, meta-anisidiae, 
meta-phenetidine and benzedine. For the other 
complexes the calculated values of Xj, are much, 
higher than the observedi ones. According to 
Griffith and Orgel the estimated probable errors in 
their theoretical calculations is about 20%. In the 
data for para-anisidine-complex and /? 2 -chloroaiiiline 
complexes, the disagreement is much greater. The 
lack of good agreement between the observed and 
calculated x^ values may partly be due to the 
uncertainties involved in use of the susceptibility data, 
of the chloride ion reported by different workers i.s 
divergent. Further, the dia,magnetic susceptibilities 
of the amines when complexed with CO' (111) may 
not be the same as that of free amines. In aromatic 
amines the values of the diamagnetic anisotropy in, 
the free amine and complexed amine are likely to 
be different. This may be the case with complexes 
with ortho-phenetidine, pyridine, and /u-loludino. 

Orbital Reduction Factor: 

It is significant to note that the observed values 
are always less than the theoretical estimates. The 
results probably reflect bonding effects which were 
not taken into consideration in Griffith and Orgei’s 
theory. Their theory assumes that the If orbitals 
approximate very closely to the 'd' orbitals. This 
would however, not be the case in the presence of 
bonding which has been neglected in the theory. By 
introducing a factor ' 2 c-' on the r.h.s. of the expre.s- 
sion (1) it is possible to make an allowance for the 
departure from pure W’ orbitals. This was done 
by Griffith'^ He suggested a modified expression 
for the Xp term. 

.. ( 2 ) 

where ‘T-’ is the orbital reduction factor. For 
pure V’ orbitals ‘rl is equal to 1 and low spin 
complexes will be close to unity. Thus, (l-fc) 
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Table 1 


Observed and calculated (Xp) values of cobaltic complexes 


SI. 

No. 

Formula of the complex 
(complexing ligand) 

Xp (obs.) 
in c.g.s. 
units 

^max 

inm/x 

from 

graphs 

Energy of 
transition Xn 
incm-i 
K==l/A^ax 

X;,(calc.) Orbital Extinction 
, =4-085/K reduction coefficient 
in c.g.s. factor “E” 

units “/c” 

1 . 

[Coen, (C 2 H 2 N 4 ) Cl] Cl, (dicyandiamide) 

131-73 

495 

20190 

202-2 

0*8071 

197*8 

2 . 

[Coen, (C 0 H 5 N) Cl] CUHaO (pyridine) 

153-24 

510 

19610 

208-3 

0*8576 

223-9 

3. 

[Coen^ (CeH 4 • NH^ • OC^Hs) Cl] Cl^ 
(ortho-phenetidine) 

153-70 

510 

19610 

208-3 

0-8590 

406-5 

4 . 

[Coens (C„H4 - NH^ • CH 3 ) Cl] Cl, • HjO 
(rneta-toluidine) 

166-14 

520 

19230 

212*4 

0*8844 

98*0 

5. 

[Coen, (CeH 4 • NH,. • Cl) Cl] CU. 
(tneta-chloroanilir.e) 

171-12 

510 

19610 

208-3 

0-9063 

189*4 

6 . 

[Coen^ (C 6 H 4 NH 3 • OCH 3 ) Cl] Cl, • H^O 
(para-anisidine) 

186-40 

510 

19610 

208-3 

0-9459 

249*4 

7 . 

[Coen? (CjH4 • NH^ • Cl) Cl] Clj 
(ortho-chloro-aniline) 

208-39 

515 

19420 

210*4 

0-9953 

227-8 

8 . 

[Coens (C 5 H 4 -NH,- OCH 3 ) Cl] Cl, 
(meta-anisidine) 

208-53 

520 

19230 

212*4 

0-9909 

116-6 

9 . 

[Coenj (C6H4 • NHj • OC 3 H 5 ) Cl] Clj 
(meta-phenetidine) 

211-48 

520 

19230 

212*4 

0-9979 

219-3 

10 . 

[Coens (CsH^ ■ NH^ • C..H 5 NHj)Cl] CU 
(benzedine) 

214-91 

540 

18520 

220*1 

0-9880 

133-8 


« [Coen, (C 3 H 4 NH, • CH 3 ) Cl] Cls-HaO 
(ortho-toluidine) 

K =0-92 

[Coen,(CeH 4 NH, • 
(para-toluidine) 

CH 3 ) Cl] Cl; 

jj—> K 

0*65 


[Coeia (C 6 H 4 NHC • OCH 3 ) Cl] Ch * H2O AT = 0-82 [Coeno (C6H4 * NH. • OCJd,)C\] CJo-> - 0*74 
(ortho-anisidine) (para-phenetidine) 


[Coen, (CcHsNH,) Cl] CU-> k ■-= 0-51. 
(Aniline). 


is a measure of the deviation of actulal orbitals 
from being pure 'd orbitals. From the study 
of a large number of cobaltic complexes, Kanekar 
and Nipankar^, Assumssen and Ballhausem'’ and 
Datar and Patankar^^ calculated the values of 
orbital reduction factor 'k' using, the formula 
‘ K’ = V (obs)>/y^ (calc). The authors in the 
present investigation calculated 'k’ values in the 
same manner which are reported in Table I. 

The values of '/c' reported fall within the range 
of O'S to 1-0. Findings of the other authors'^’® 6 
indicated that the values of 'k' vary between 0-7 and 
1*0 for ligands containing nitrogen and oxygen 
donors. The observations made by the authors :n 
the present investigation are similar to the results 
of all these workers. 

A careful scrutiny of 'k' values shows that for 
the complexes with o-chloroaniline, m-anisidine, 
/;?-phenetidine and benzedine, the orbital reduction 
factor is unity whereas for the other complexes the 
magnitude varies between 0-8 and 1*0. It is there¬ 
fore, apparent that the bonds formed between the 
metal atom and the ligands pyridine, o-phene- 


tidine, m-toluidine, m-chloroaniline, p-anisidine and 
dicyandiamide are relatively stronger than tho.se 
formed with the former ligands. Among the ligands 
forming a stronger bond, the one formed with 
dicyandiamide is the strongest and it is noteworthy 
that this is the only aliphatic amine used as the 
complexing ligand, the others being aromatic with 
the exception of pyridine. A comparison of 'r.' 
values for phenetidines and chloroanilines show.- 
that the bonding effect in the case of meta-chloro- 
aniline is much greater than that in ortho-chloro- 
aniline whereas this order is exactly reverse in the 
case of ortho- and meta-phenetidines. The smaller 
bonding effect in the case of o-chloroaniline may 
be attributed to the steric factor. However, it is 
not clear why OC^H- in o-phenetidine should not 
affect the ‘k- value in the same manner, since Cl and 
OC.^H- are known tO' be similar in their behaviour 
as regards their electro-negativity and size of the 
substituent. It is known that though Cl group is 
electron releasing, many times it acts as electron 
attracting group like NOo group. It is possible 
that in o-chloroaniline it withdraws electronic charge 
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from the nitrogen atom of NH^ thus decreas¬ 

ing its power for bond formation. This may 
account for the weak bonding of this ligand as 
compared, with that of o-phenetidine. 

Comparative study of 'k' values for isomeric 

complexes: 

An attempt has been made to examine the orbital 
reduction factors for the isomeric substituted' 
ligands in these complexes with a view to study 
the effect of substituents on the bonding. The 
authors- have measured the magnetic susceptibility 
values of a few complexes with substituents like 
CHy, OCH.j, OC 2 Hrj and Cl groups. For a complete 
comparison it is necessary to have the data on all 
position isomers. Datar and Patankar^ have calculated 
the values of orbital reduction factor from the know'> 
ledge of the magnetic susceptibility of the cobaltic 
oofmplexes of aliphatic and aromatic amines in 
this laboratory. His valufes have been taken for 

this comparison. The values taken from Datar and, 

Patankar are reported at foot-note of Table I. 

A glance at the values of ‘/c’ suggests that 
introduction of a substituent in aniline in 

various positions in benzene nucleus causes a 
decrease in the value of orbital reduction factor 
indicating that these substituents weaken the bond 
between, metal and the ligand to a considerable 
extent. Among the isomeric compounds it is 
observed that in anisiidines the lowering in he’ 
values is indicated by the order meta > para > 
orthO'. 

This order is slightly different for phenetidines, 
it being meta > orthot > para. In toluidines and! 
chloro substituted anilines this order is found to 
be ortho > meta > para. It is therefore, con¬ 
cluded that in the former series, the strength of the 
bond is highest for meta compounds, the decrease 
in the trend of order being ortho; > para > meta 
and para > ortho > meta respectively for 
anisidines and phenetidines. In the latter 

the same can be represented as para > 
meta > ortho. Since the substituents used in the 
present investigation are all ortho-para orienting, 
it is expected that for ortho-para isomeric com¬ 
pounds the electro-negativity of nitrogen in these 
compounds, should be greater than that in meta 
compounds. Accordingly, corresponding to higher 
electronegativity of nitrogen, one should expect a 
stronger bond between the metal and the ligand, 
and the order of the strength of the bond should 
be ortho > para > meta. This reasoning appears 
to be justified from '/c' values for anisidines and 
is in partial agreement for phenetidines. In both 
these series the ortho and para compounds form' 


the stronger bond's between the metal and nitrogen 
as compared to meta compounds. The slight 
difference in the order of values between ortho 
and para compounds for anisidines and phenetidines 
may be attributed to the steric factor in the ease 
of o-phenetidine, the OC^H- group being larger 
than OCH 3 group. The results of chloro atid 
methyl substituted anilines are however, contrary 
to these expectations. It appears that in these 
compounds some other factor is more effective in 
non-release of electronic charge towards the 
nitrogen atom thus accounting for the weaker bonds 
in ortho substituted compounds. 

Calculation of extinction coefficient 

The extinction coeflicierLt was calculated by 
using the expression based on Lambert Beer’s law— 

Log I/Iq — ECL where log I/I^j = optical 
density at 

C = Concentration of the solution 
L = Length of the path which is 1 cm and 
E =: Extinction coefficient 

Directly from the graph we get the percentage 
transmittance corresponding to 
centage transmittance was converted, into optical 
density by the formula O.D. = 2 — log T, where 
T = percentage transmittance at 

It has been stated earlier that the octahedral 
cobaltic complexes show an absorption band in the 
visible region which can be assigned to the 
transition ^A^^- ^T^^^ The band observed in 
the region of 490 to 540 mju- in these complexes 
has been ascribed to d-d transition 
This is also observed from the experimentally 
observed values of extinction coefficients reported 
in Table I which are of the order of 100 as expected 
for d-d transitions. 

The data indicate that the (calculated 

values decrease in the following order 
of ‘R’. Benzedine > meta-phenetidine meta- 
anisidine ^ meta-toluidine > ortho-chloro-aniline 
> para-anisidine ^ meta-chloroaniline > ortho- 
phenetidine > pyridine > dicyanidiamide. 


1. Orilffth, J. S. and Orgel, L. E., Trans. Faraday 

Soc., 1957, 53, 601. 

2. Dodwad, S. S. and Datar, M. G., Curr. Sci, 

1977, 46 (1), 7. 

3. Griffith, Theory of Ttransition Metal Ions, 

Cambridge University Press, 1961, p. 284. 

4. Kanekar, C. R. and Nipankar, S. V., J. Ind. 

Chem. Soc., 1966, 43, 397. 

5. Assmussen, and Ballhausen, Acta. Chem. 

Scand., 1957, 11, 497. 

6 . Datar, M, G. and Patankar, V. P., J. Univ, 

Bom. (In press). 



508 


[ Current 
Science 


CHROMATOGRAPHIC SEPARATION OF PHOSPHITE AND PHOSPHATE IONS 

M. SUBBAIYAN and P. B. JANARDHAN 
Department of Analytical Chemistry, University of Madras, Madras 600025 

Abstract 

Separation of P (III) and P (V) is investigated. The influence of solvents and pH on the migra¬ 
tion were studied. Their migrational behaviour is explained on the basis of solubilization and 
compkxation. The degrees of separations were indicated by R,. values and the ions were quantitatively 
assayed photometrically. 


Introduction 

ITERATURE on chromatographic separation of 
P (III) and P (V) is sparse, most of the work 
in the past having been confined to polymeric 
phosphates!“‘5. The separation, of phosphite and. 
phosphate though unusual, assume importance in 
agriculture. Phosphorus is an essential ingredient 
of fertilizers, and /plants absiorb- both phosphite 
and phosphate. While the soluble phosphate is 
beneficial, phosphite can considerably inhibit 

oxygen uptake and hamper nitrogen fixation by 
the roots in certain cases'^. This would therefore 
necessitate detection and estimation of small 
quantities of phosphite in the presence of major 
quantities of phosphate in fertilizers. Paper 
chromatography is an ideal tool for this. 

The principle adopted for the separation is based 
on the stereochemical differences of the phosphorus 
ions in the two states of oxidation. Phosphite and 
phosphate have both tetrahedral configurations by 
sp'i hybridizations’^^. However, while the 
tetrahedron of the phosphite is distorted, that of 
phosphate \ has a symmetrical distribution of 
valences. The distortion of a stereo-configuration 
usually imparts a greater covalent nature to 
phosphite and so it may be expected to complex 
with less polar solvents better than the phosphate, 
which is also borne out by our experiments; 
phosphite and phosphate migrate with 1*0 in 
water. But phosphate slows down in less polar 
solvents like alcohols. However the gap in migra¬ 
tion was not large enough to result in good separa¬ 
tion but the aE-,. could be enlarged by rising 
mixed solvent systems. The present work makes 
use of the Rutter’s techniqueio of circular paper 
chromatography and offers suitable explanations, 
for the differential migrations of the two valences. 

Experimental 

Analytical grade NaH 2 p 03 , NaoHPOg, NaH 2 P 04 
and Na 2 HP 04 were dissolved in water to prepare. 
1*0M solutions. The pH of these solutions was. 
found to be 4-5, 8, 5 and 9 respectively. 1 a 1. of 
each solution would contain 30*970/xg. of 
phosphorus. Phosphite ^nd phosphate solutions 


were mixed in equal quantities as and, when required. 
The solutions were spotted using an ‘Agla’ micro¬ 
meter syringe (least count ± 0-2/il). Chromato¬ 
graphic band of phosphite can be developed wUh 
1 % ferric chloride solution followed by' 1% sulpho 
salicylic acid solution!. The technique is sensitive 
to 0-57 of phosphorus. Phosphate ion gives a 
blue coloured band when sprayed successively 
with 5% ammonium molybdate solution containing 
35% nitric acid and 0*25% stannous chloride 
dissolved in 20% HCE!. The reagent is sensitive 
to 1*25 7 of phosphorus. The choice of eluenls 
was guided by their polarity, viscosity and solubiliza- 
tion!2. 

Results and Discussion 

In the case of monobasic salts of pho'sphite and 
phosphate the separation was poor as shown by 
the smallness of the aR,- In highly polar solvent.'; 
like water, and aqueous ammonia or methyl amine 
(25% W/V), both, ions moved with equal facility 
to the solvent boundary, the phosphite migrated a^ 
a well defined, band, while the phosphate showed 
some diffusion. With less polar solvents like 
butanol and others, the migration was negligible 
for both the ions. At any rate no satisfactory 
•'separation was possible with these eliienl.s 
(Table I). 

The results obtained with dibasic salts of 
phosphite and phosphate were also more or less 
the same as with the monobasic salts. However, 
we were able to satisfactorily separate the two 
ions using methanol-ammonia, methanol-methyl' 
amine, dioxane-ammonia, and dioxane-methylamine. 

Certain interesting points are revealed by the 
above study. Though both the ions migrate with 
the same in water, the phosphate showed 
diffusion while the phosphite migrated as a well- 
defined band. The same was the case with strongly 
ammoniated water as eluent. This difference in 
quality of migration may be attributed to the 
relative strengths of the two acids. The pKo of 
phosphoric acid is 7*21 and that of phosphorous 
acid is 6*15 ; in the second stage of dissociation 
is about six times 'stronger than water and 
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<ibout tea tiaies stronger than H.^PO^. We are 
Of the opinion that the greater acidity goes to 
Improve the quality of migration in, the case of 
Phosphite. The dibasic phosphate is likely to 
hydrolyse reversibly as Na^HPO^^ ^ NaH^PO.^, 
While Na^HPO.j does not. Since phosphate changes 
Composition during migration its course is marked 
by dilTusion. That Na^HPO^ undergoes reversible 
hydrolysis during migration was proved by spotting 
the chromatogram directly with NaHoPO^, when 
the same type of diffusion was observed, vide item 
1 of Table I. 


The situation was improved by partially replacing 
water with organic solvents, such as methanol or 
dioxane. With 50 : 50 dioxane-water, phosphate 
diffused with an R 0*86 while the phosphite 
migrated with an 0*71. The diffusion band 
of phosphate overlapped that of the phosphite, 
making the separation ineffective. With 50 : 50 
dioxane-ammonia as eluent the diffusion of 
phosphate was considerably retarded, whereas the 
migration of phosphite showed an. R^ of 0*52. The 
differential migration in dioxane-ammonia eluent 
can be explained as follows : Na^HPO^ may form 


Table I 

Chromatographic behaviour of phosphite and phosphate mixture 


No. Eluent 


Kf. values of R,. values of 

Dielectric --- 

constant NaH.POa NaH^PO^ Na^HPOa Na,HP 04 


AK 


1. Water 

2. Methanol 

3. Ethanol 

4. 72-Propanol 

5. 72-Butanol 

6. 72-Amyl alcohol 

7. Pyridine 

8. Dioxane 

9. Ammonia** 

10. Methylamine^ 

11. MeOH:HCl(99:l) 

12. 72-PrOH:HCl(99:l) 

13. /2-AmOH:HCl(99:l) 

14. MeOH: Water (90:10) 

15. EtOH: Water (90:10) 

16. EtOH:72-BuOH:Ha 

(49:50:1) 

17. 72-PrOH:72-BuOH:HCi 

(49:50:1) 

18. Dioxane: Water (50:50) 

19. Dioxane: Ammonia (40:60)* 

20. Dioxane: Ammonia (50:50)* 

21. l^eOH: Ammonia (90:10)* 

22. MeOH: Ammonia (70:30)* 

23. Dioxane: Methylamine (50:50)' 

24. MeOH: Methylamine(90:10)* 

25. MeOH: Methylamine (80:20)* 


78-54 

1-0 

1-0" 

32-63 

0*75 

0-80" 

24-3 


0-54" 

20-1 

0«00 

0-45" 

17-1 

0-00 

0-35" 

13-9 

0*00 

0-25" 

12-3 

0-00 

0-62" 

2-21 

0-00 

0-00 


1-00 

1-00" 


1-0 

1-0" 


0-92 

0-95 


0*80 

0-75" 


0-79^ 

0-67" 


0*78 

0-80" 


0*49 

0-61" 


0-80 

0-87" 


0-80 

0-77" 


1-0 

1-0^ 

0-52'^ 

0-50^^ 

0*24^^ 

0-00^ 

0-00 

0-00 

0-00 

0-00 

0-00 

0*00 

0-00 

0*00 

0-00 

0-00 

TO 

l-O^^ 

1-0 

l-O*^ 


0*71 

0-86" 


0-80 

0-57" 

0*23 

0*52 

0-29" 

0-23 

0-48 

0-26" 

0-22 

0:61 

0-42" . 

. 0*19 

0-50 

0-35" 

. 0*15 

0*46 

0-27" 

0-19 

0*49 

0-34" 

0*15 


** in water (W/V). (/-piflfugi,. ... ... ... , * Qpod separation, 
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Table 11 

Quantitative estimation of phosphite and phosphate after separation 
Quantity spotted: 92*91 fxg each of phosphite and phosphate 

Phosphite as P Phosphate as P P (V) 

No. Eluent ------— P (Ilf) -f ^ 

Estimated* Error Estimated* Error 

X 100(%j** 

(fig) 

1. Dioxane: Ammonia f (50:50) 90*1 —2*81 93*5 +0*59 50*93 

2. Dioxane; Methylamine I (50:50) 90*6 —2*3l 91*7 —1*21 50*30 

3. Methanol: Ammonia 

^^2) 90:10 94*2 +1*29 90*9 -2*01 49*11 

(/,) 70:30 90*3 -2*61 95*1 +2*19 d1*30 

4. Methanol: Methylamine 

(fl) 90:10 93*8 +0*89 90*5 -2*41 49*10 

{h) 80:20 89*9 -3*01 95*7 +2*79 51*56 

* Average of four estimations. t 25% in water 

** Redox ratio: 50% = No reduction Or oxidation. More or less than 50^ indicates oxidation or 
reduction respectively. 


with ammonia a microcosmic salt-like complex^'^’^+ 
with the result the diffusion of phosphate is retarded. 
Since the phosphite has no tendency to form a 
similar complex, it migrates with a different 
value. Other eluents like methanol-ammonia, 

methanol-methylamine, dioxane-methiylamine work 
very similar to that of dioxane-ammonia system. 
With higher percentages of ammonia or methylamine^ 
the influence of water comes into play and 
phosphate diffusion catches up with the phosphite 
band. However, good separations were possible 

with methanol and dioxane in admixture with 
ammonia (25% aq) or methylamine (25% aq). 

Estimation of phosphite and phosphate after separa- 

Hon 

The positions of phosphite and phosphate ions 
on the chromatogram were located with the help of 
pilot experiments wherever good separations were 
achieved. The bands were then cut out, shredded 
and the ions were extracted with 1% HCl. The 
phosphate ions in the extract was estimated photo¬ 
metrically by the modified heteropoly molybdenum 
blue method described by Lueck and xhe 

phosphite in the extract was oxidised to phosphate by 
digesting with fuming nitric acid and the result¬ 
ing phosphate was estimated photometrically as 
before. The results are presented in Table IT. 
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CHEMICAL EXAMINATION AND UTILISATI6n OI? CORDIA DiCHOTOMA KERNEL 

K. S. THE AGAR A JAN amd V. V. PRABHU 
Forest Research Laboratory, Bangalore 

AND 

P. S. RAO* 

Sri Sathya Sai Arts and Science College, Wkitefield, Bangalore 
AbSTRA-CT 

The seed kernel of Cordia dichotoma contains mainly fats and proteins. The fatty oil is rich 
in unsaturated acids and the defatted kernel protein contains a number of essential amino acids. 

The fatty oil combines with sulphur like tobacco seed oil to form a non-sticky mass known 
as ‘factice’ which has good electrical insulation properties, and this substance is still under 


investigation. 

rORDIA DICHOTOMA FORST f., belonging to the 
family Boraginaceae, is a medium-sized tree. It is 
widely distributed in India, especially in the warmer 
i'egions. Its wood, which is fairly strong, is said to 
be more durable in contact with water and is used 
for boat construction, agricultural implements, etc. 

The tree yieldi yellowish brown to pink coloured 
fruits during May-July, popularly called ‘sebestan’. 
The fruit, when ripe, has a sweetish transparent muci¬ 
laginous pulp surrounding a central seed. The latter 
is a hard nut accounting for one-tenth of the weight 
of the whole fruit. On breaking, it yields a light- 
coloured kernel. Both the mucilage a.nd the kernel 
are reported to have useful medicinal properties'’^. 
The chemistry of the mucilage has already been studied 
by Tiwari etal. and reported elsewhere'h 
The kernels contain 46*3% of a fatty oil and 
31-5% of proteins. The fatty oil and the proteins 
are studied in detail, and the results are now reported 
in this paper. 

Experimental 

The kernel was separated from the shell after 
crushing the seed and its proximate analysis was 
carried out'^. The results a.re presented in Table 1. 
Isolation of the kernel oil 
The crushed kernel was extracted in a soxhlet with 
petroleum ether (60-80° C) and a fatty oil (46-3% 
yield on the weight of the kernel and 3-4% on the 
weight of the whole seed) was obtained after removal 
of the solvent. The physico-chemical characteristics 
of the oil were determined according to standard 
methods^ and the results are given in Table IT. 
Composition of the kernel oil 
The oil was saponified with adcoholic potassium 
hydroxide and the liberated fatty acids, after remov¬ 
ing the unsa.ponifiable matter, were separated into 

* Formerly Head of the Forest Research Labo¬ 
ratory, Bangalore. 


Table 1 

Proximate analysis of seed kernel 


Per cent 

Moisture 

8-50 

Crude protein 

31-49 

Fa.t (oil) 

46-30 

Crude fibre 

4-31 

Non-fibre carbohydrates 

5-32 

Inorganic matter (by difference) 

4-08 

Ash 

3-55 


Table II 

Physico-chemical characteristics of seed oil 

Colour 

Pale yellow 

Odour 

Almost odourless 

Refractive index (at 26° C) 

1-4680 

Specific gravity (at 26° C) 

0-9126 

Iodine value (Hanus) 

119-6 

Saponification value 

142-0 

Acid value 

1-36 

Unsaponifiable matter 

0-9 


solid and liquid fatty a-cids by the Twitchell’s lead 
salt method*. The iodine value of the solid and liquid 
fatty acid fractions was determined. The saturated 
and the unsaturated acids were found to be in' the 
ratio of 1:3, 

The solid (saturated) acid fraction and the liquid (un¬ 
saturated) acid fraction were subjected to reversed phase- 
paper chromatography, descending and circular, using 
Whatmann No. 1 filter paper impregnated with 10% 
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liquid paraffin in benzene, it may be mentioned that 
the circular method gave better separations. The 
developing solvent system (mobile phase) was 90% 
acetic acid saturated with liquid paraffin. A solu¬ 
tion of the fatty acids in acetone was used for spotting. 
The de\eloped chromatogram, after drying for about 
an hour at room temperature, was dipped in dilute 
copper axetate (10 ml. of saturp.ted solution diluted 
to 250 ml.) solution for 45 min. ?.nd then washed 
with running water for 1 hour. The paper was again 
dipped in a 0-4% solution of sodium diethyl dithio- 
carhamate for 15 minutes when concentric darh- 
brown bands appeared. By carrying out co-chromato¬ 
graphy using authentic samples, the following fatty 
acids were detected:—palmitic, stearic, a^achidic 
and behanic in the solid (saturated) acid fraction, 
and oleic and linoleic along with two other unidenti¬ 
fied acids in the liquid (unsaturated) acid fraction. 

The methyl esters of solid and liquid acid fractions 
were analysed by gas-liquid chromatography using 
a Willy-Giede, Berlin Model GCHF 18*3 gas chromato¬ 
graph, with a stainless steel column (2 m, long and 
4 mm. in dia.) containing 10% silicone grease on celite 
at 205° C with a therm?,l conductivity detector. 
Hydrogen was used as the carrier gas at a flow ra.te 
of 130-140 ml/min. The peaks were identified by 
comparison of their retention times with those of 
the methyl esters of authentic fatty acids, run under 
identical conditions. The relative percentages of 
acids were calculated by estimating the rrea of indi¬ 
vidual peaks after triangulation using the formula, 
peak height x width at half height. Relative percentage 
composition of individual acids in the solid 
(saturated) acid fraction W0.s: palmitic 62*3%, stearic 
26*0%, arachidic 7*4%, behanic 3-8% and an unknown 
0*5%. The relative percentage composition of the 
individual acids in the liquid (unsaturated) acid 
fraction was: oleic and linoleic 90*2%, an unknown 
acid 7*9% and other unidentified acids 1*9%. 
As the methyl esters of oleic and linoleic acids 
have more or less the same retention time even at 
different temperatures in the column used, they 
could not be identified separately. 

The percentage composition of the fatty acids 
of the seed kernel oil is as follows: palmitic acid 
15*58%, stearic acid 6*5%, arachidic acid 1*85%, 
behenic acid 0*95%, oleic and linoleic acids (combined) 
67*65% and other unidentified acids 7*47%. 

Amino acid composition of the seed protein 

As no single solvent isolated the protein portion 
completely, it was isolated from the defatted kernel 
powder by successive extractions with water, sodiim 
chloride scluticn U0 %)j sodium hydroxide solution 


(0*3%) and ethanol (80%) and was obtained in 5*96%, | 

1*35%, 1*75% and 0*53% yields respectively. Each p 
extract was separately hydrolysed with 6NHCI 
following the method of Gupta and Garg® and each ^ 
hydrolysate was analysed for amino acids by descend- 1 
ing paper chromatography (two dimensional) taking 
authentic compounds for reference. Whatmann No. 1 
paper (46 x 57 cm) was used with the solvent system 
/ 2 -butanol-acetic acid-water (4:1: 5 v/v upper layer) 
for one direction and phenr 1-ammonia-water (80:3: 

20 v/v) for the second direction. The spots were deve¬ 
loped with ninhydrin (0*1% in acetone) spray, 
followed by heating in an air oven at 110°C for 
5-10 min. The hydrolysates from each extract 
as well as the combined extracts wxre chromatographed 
separately under identical conditions. The Rf VL'.lues 
were calculated for the authentic (reference) amino 
acids in both the directions and by comparison with the 
calculated Rf values for those of protein hydrolysates, 
the following seventeen amino acids were identified: 
cystine, aspartic acid, serine, glycine, glutamic acid, 
threonine, lysine, histidine, arginine, tyrosine, alanine, 
methionine, valine, phenyl alanine, leucine, iso leu¬ 
cine and proline. Of these amino acids two piiiis, 
viz,, methionine and valine (Rf 0*49 one direction and 
0*72 second direction) and leucine and isoleucinc 
(Rf 0*64 one direction and 0*79 second direct ion) 
were difficult to be distinguished on account of their 
identical Rf values. It is worthy of note that the 
amino acid fraction contains a number of c.s.sen- 
tial amino acids, particularly cystine and methionine. 
Containing a good percentage of fatty oil and proteins, 
the seed kernel can serve as a good cattle feed. 
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GALVANIC INDUCTION OF CELL LYSIS AND ITS EFFECT ON PROTEIN CONTENl AND 
SUCCINIC DEHYDROGENASE, GLUTAMATE DEHYDROGENASE ACTIVITY LEVELS 

IN LIVER OF SHEEP 

C. SREERAMULU CHETTY and K. S. SWAMI 
Department of Zoology, S.V. University, Tirupati 517501 

Abstract 

The induction of cell lysis by voltage gradient and its effect on protein content, succinate 
dehydrogenase (SDH) and glutamate dehydrogenase (GDH) activity levels were studied in the liver 
of sheep. The cell lysis was found to occur when the liver was exposed to direct current. It is 
also observed that as the voltage gradient increased from 10 to 30 volts d.c/cm, the cell lysis also 
increased and the protein content, SDH and GDH activities showed a decline. The decline of 
SDH activity was higher when compared to that of GDH. 


Introduction 

IITHEN gastrocnemius muscle and medulla oblon- 
** gata which have elongated cells were subjected 
to a selected voltage gradient, earlier investi¬ 
gatorshave found the electromigration of 
subcellular components which were separated into 
acidic and basic proteins. The preliminary 
studies^^*'''''^ showed that enzyme activities were 
changed in cathodal and anodal halves in which 
acidic and basic protein environments predominate. 
The same work is extended to the liver tissue which 
is the key centre for most of the metabolic 
pathways. 

Materials and Methods 

Sheep of similar age and. body size group were 
decapitated and the liver was excised, cooled to 
O'* C and preserved in the deep freeze. The tissue 
was washed in Krebs—Henseleit Ringer salt solution. 
(Krebs and Hcnseleit^•^ 1932) and the peritonial 
membrane was carefully removed. The tissue was 
blotted gently between the folds of Whatmann No. 1 
filler paper, 

Voi-TAGE Gradient and Preparation of AH, KH, 
and C.j, 

The voltage gradient was applied to the tissue 
as suggested by Nandakiimar andi Swami^- (1974) 
as follows. 

The liver was washed in fresh cold Krebs- 
Henseleit bicarbonate Ringer solution and sliced 
into 4 approximately equal bits using stainless steel 
blade. One of the bits was taken in a clean small 
pyrex beaker cooled at 5° C and this served as 
the control. The other three bits were subjected, 
to voltage gradients of 10, 20 and 30 volts per cm. 
respectively, for 20 minutes. Temperature of 
about 5° C was maintained in the. set up so that 
the residual metabolism is redulced: to minimum 
(Swami and Krishnamoorthytt, 1964). At the 
end of 20 minutes, the liver was quickly sliced 
transversely into two halves in the centre and these 


were designated as the anode half and the cathode 
half depending on the proximity of the tissue tO' 
the electrode with which they were associated. The 
control bit was also sliced in a similar manner and 
each half was called and Co. 


EFFECT OF VOlTAGf GRADIENT ON PROTflN CONTENT ANQ 
SCm OOH ACTIVITV l£V£l5 

□ ah 



PROTEIN C0nT:;:I /‘'“TiviTy COh ACfiviT' 


Fig. 1 

The control and experimental tissue slices were 
homogenized in cold 0*25 M sucrose solution and 
also in distilled water separately with the help of 
YORCO tissue homogenizer at 2,500 rpm for two 
miuntes. 5% (W/V) homogenates were prepared 
at 0° C to 5° C and were subjected to centrifuga¬ 
tion at 2,500 rpm for 15 minutes. The super¬ 
natant fractions were used for further assay. The 
protein content was determined by the method of 
Lowry et using bovine serum albumin as standard. 
The SDH (EC 1.3.99.1) activity was estimated by 
the method of Nachlas ef al^ (1960) as modified by 
Pramilamma et aF (1975) and GDH (EC 1.4.1.3) 
activity was estimated by the method of Lee and 
Lardy (1965) with a slight modifiction as described 
by Pramilamma and Swami^ (1975) and the enzyme 
activity is expressed in moles of formazan/gm 
wet weight of tissue/hr. 

Results and Discussion 
The application of voltage gradient induted a 
general decrease in protein content in both the AH 
and KH compared to the control. However in the 
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experimental halves, the cathodal half showed 
minor decrement in the protein content while the 
AH showed a considerable decrement in protein 
content indicating that the destruction of the 
cellular protein was less in the KH as compared to 
AH as a consequence of application of voltage 
gradient. With the increase in voltage gradient 
from 10 to 20 and 30 volts/cm, the protein decre¬ 
ment or destruction was more in the anodal halves 
than in the cathodal halves. 

This may be due to the fact that the tissue was 
exposed to the direct current, the galvanic field, 
spreading from anodal (anelectronic field) to catho¬ 
dal region (catelectronic field.). When the tissue 
was exposed to such a field the cell lysis has 
occurred >and it is also evident from the results 
that increase in the voltage gradient leads to the 
decrease in the protein content in both the AH and 
KH regions as compared to» control. 

Similarly, there is a decline in the activities of 
SDH, and GDH. The per cent inhibition in the 
case of SDH activity is mroe when compared to 
GDH activity. From this, we can infer that GDH 
is having a higher resistance than SDH to the 
applied voltage gradient. This may be dn© 
to the fact that the GDH is an ammonia detoxi¬ 
fying agent which is not as labile as SDH which is 
a parent enzyme in the oxidative metabolism. 

From the above data it can be inferred that 
catelectronic field is relatively -safer than the 
anelectronic field to induce cell-lysis. Such an 
application of selected voltage gradient may be help¬ 
ful to arrest the tissue overgrowth which occurs in 
pathological conditions. 
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LETTERS TO THE EDITOR 


A COMMENT ON THE ANALYSIS OF 
VOLTERRA MODEL 

The purpose of this short note is to comment on the 
usual method of analysis of Volterra’s model^ for the 
population of several interacting species, with special 
reference to the review paper by Goel, Maitra and 
MontroU“. The /z-species competing system is 
characterized by the system of equations 

n 

= (I) 

i=l 

where iVi is the instantaneous population of the z-th 
species and ki is its “rate constant”. The inter¬ 
action is represented by the second term on the right 
side of eq. (1) and corresponds to all possible binary 
encounters. The antisymmetric coefficients Oij re¬ 
present the strength of the interactions and the posi¬ 
tive quantities are the “equivalence minabers”. 

In the work of Goel etal/^, the “steady state” of 
the assembly was characterized by that set of popu¬ 
lations {Ny} for which 

for ally. (2) 

However we intend to point out here that such a set 
{Nj} for which r/Nj/r/z = 0 for all y, is not a physical 
solution. It is clear from eqs. (1) and (2) that, not 
only the first order derivatives are zero, but 

all other finite order derivatives {c/"''vanish 
simultaneously; for example from cq. (1) 


n 



and each of the term, on the right side is zero by 
eq. (2). Hence 


d- Nj 
dt^ 


= 0. 


In like manner 


(all / and ni). (3) 


Thus the set of populations {N;} will be totally flat as 
a function of time, as can be seen by a (Taylor) series 
expansion (also for earlier times by analytic continua¬ 
tion). But it is well known that the solution of the 
Volterra system shows oscillations in {Nj} ^ and at 
no finite time, {N;} is constant. Hence the equations^“^ 
defining the “steady state” do not correspond to any 


physical solution. However we argue that all the 
relations derived in the work of Goel et al - are valid, 
provided we replace the “steady state” population 
by a long tim.c average population {[[Ni]]} defined by 

[[NJ] = lim J f Ni (4) 

0 

provided the limit exists. Then we can directly inte¬ 
grate eq. (1) from / = 0 to z = T, divide by T and 
take the limit T ~>c>o, when we get 

lim ft{T“i log H(T)- T-i logNi(O)} 

T->oo 

-yCift -1- ” Z7i;[[N;]]. (5) 

This was done in the work of Goel et al.^. However 
we wish to stress on an important difference. In 
the cited reference, the conservation condition [eq. 
(1.9) of ref. (2)1 was utilized in the subsequent argu¬ 
ment; but the conservation condition itself was derived 
from the “steady state” definition cq. (2). Our 
aim here is to derive the basic equation (1.6) of ref. (2) 
without invoking d^ildt = 0, for all /. After eq. (5) 
we argue as follows: Nz (z) cannot be zero at any 
instant, since if Hi(Zo) =0, then from eq. (1) 

= ( 6 ) 

and following the same argument which led to eq. (3) 

= 0 (all/,^zz). (7) 

Thus the curve must be flat and continuing analyti¬ 
cally to Z< Zo, we see that Nz (z) —0 all time z 
(this will be so whenever the population of a species 
dies off with zero slope), which is an uninteresting situa¬ 
tion. Furthermore, Nz (z) cannot blow up, since 
we assumed, for the physically interesting case, that 
T 

lim 1/T J Ni(z)z/z exists. Thus Nz (z) can neither 

T->oo 0 

vanish nor blow up. Hence the left side of eq. (5) 
vanishes and we have 

i^zzii[[Ni]] =0, (8) 

which is eq. (1.6) of ref. (2), provided we interpret 
q. = [[Nj]], as was suggested there. Once we derive 
eq. (1.6) of the cited reference, all the other relations 
derived therefrom stand valid. 
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RELAXATION TIMES AND ACTIVATION 
ENERGIES OF SOME SUBSTITUTED PHENOLS 
Relaxation times of four polar substituted phenols 
namely (A) 3, 5 dimethyl phenol, (B) 2, 3, 5 
trimethyl phenol, (C) 2, 4, 6 trimethyl phenol and 
(D) 2, 4, 6 trichlorophenol have been measured in 
the dilute solution of benzene at 20, 25, 30 and 
35° C at S-band, The free energies of activation 
for the process of dipole orientation and viscous 
flow have been calculated using Eyring’s theory! of 


rate process. The results have been analysed :n 
the light of molecular motions of the system arj 
it is concluded that dipole orientation is coa- 
tributed by both molecular as well as intramolecub: 
rotation. 

Dielectric studies of polar solutes in the nor/ 
polar solvent throw considerable light on varioy 
molecular and intramolecular forces. Magee an; 
Walker-'-! have investigated the relaxation times d 
some substituted phenols in a number of non-polar 
solvents. LeFerve^ and Hiremath-'! have investigate] 
the dielectric behaviour of phenols in the dik 
solution of non-polar solvents and concluded tbt 
hydroxyl relaxation plays dominant role in ib 
relaxation process of the phenols. 

Due to their wide industrial and pharmaceutic;' 
applications the present study forms a signfe, 
contribution to the existing knowledge of tb 
dielectric behaviour of some di and tri sub 
stituted phenols. \ 

The dielectric constant (e') and dielectric loss (e" 
have been measured on a S-w and microwave bencf 
by a technique, due to Roberts and Von HippeE, lab 
modified by Dekin and Works''^. The relaxation tiii 
(r) has been evaluated using Gopalakrishna M'. 
frequency method'^. The compounds obtained frcr 
B.D.H., England, were of pure quality. Tt: 
solvent (A.R.) was distilled before use. 

The values of relaxation times and thermc- 
dynamic parameters are reported in Table I i: 


Table I 

Relaxation times and activation energies 
(A —9-80 cm) 


Molecule 

Temp. 

°K 

T >> IQ!- 

sec 

AF, 

Kcal/ 

mol 

AH^ 

Kcal/ 

mol 

AS^ 

Cal/ 

mol 

af^ 

Kcal/ 

mol 

AH^ 

Kcal/ 

mol 

AS„ . 
Cal/ ;; 
mol 1 

3, 5 Dimethyl 
phenol 

293 

21-2 

2*83 

1*90 

-3*17 

2*90 

2*52 

~l-29 i 


298 

20-1 

2*86 

1*90 

-3-22 

2*91 

2*52 

-1*30 


308 

17-4 

2*89 

1*90 

-3*21 

2*93 

2*52 

-1-33 ■ 

2, 4, 6 trichlorophenol 

298 

21-1 

2*88 

1*41 

-4-93 

2*90 

2*52 

"1*29 


303 

19-8 

2*91 

1*41 

-4*95 

2*91 

2*52 

-1-30 : 


308 

19-0 

2*94 

1-41 

-4*96 

2*93 

2*52 

-1-33 

2, 4, 6 trimethylphenol 

293 

IM 

2*4 

1*09 

-4-64 

2*90 

2*52 

-I *29 


298 

10-6 

2*5 

1*09 

-4*75 

2*91 

2*52 

-1-30 


308 

10-0 

2*6 

1*09 

-4*74 

2*92 

2*62 

-1*29 

2, 3, 5 trimethylphenol 

293 

18-0 

2*73 

1*63 

-3*75 

2*90 

2*52 


298 

16*9 

2*75 

1-63 

-3*75 

2*91 

2*52 

--1-30 


303 

15-9 

2*77 

1-63 

-3-76 

2*92 

2*52 

-1*32 


308 

15*3 

2*88 

1*63 

-3*83 

2*93 

2*52 

-T33 
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is found that the relaxation times of all the mole¬ 
cules investigated here are found to decrease with 
increase in temperature. This is due to the 
decrease in the viscosity of the solvent as the 
temperature is raised. It is found from Table I 
that the relaxation time of 2, 4, 6 trichlorophenol 
is highest and the relaxation time of 2, 4, 6 tri¬ 
methyl phenol is lowest in the investigated series 
whereas latter has largest molecular size. It is 
likely that in the case of 2, 4, 6 trichlorophenol 
the highly electronegative chloro group forms 
hydrogen bonding with the -OH group which in 
turn may hinider the intramolecular rotation of 
-OH group and. increase the relaxation time. 
Sahni ct alA^ have interpreted the high value of 
relaxation times of many organic molecules as 
due to intermolecular hydrogen bonding. 

The relaxation time of 2 , 3, 5 trimethyl phenol 
is greater than 2, 4, 6 trimethyl phenol though 
both the molecules have almO'st similar molecular 
size. Also the relaxation time of 3, 5 dimethyl 
phenol is larger than the relaxation time of 
2, 3, 5 trimethyl phenol and 2, 4, 6 trimethyl 
pheniO'l fhoiugh the former molecule is smaller 
than both the latter molecules in molecular size. 
This indicates that the molecule having irregular 
arrangement of the substituted groups experience 
greater hindrance in dipolar rotation. 

The free energies of activation for the process 
of dielectric relaxation and viscous flow increase 
with temperature. Similar results have been 
observed earlier^i. The entropies of activation are 
{found to be negative indicating that activated 
state is more ordered than the' normal one. Farther 
the heats of activation and energies of activation 
for viscous flow, are greater than those for dipole 
relaxation, since the former involves both rotation 
and translation, while the latter only rotation. 

The authors express their sincere thanks to 

Prof. B. G. Gokhale for his interest and encourage¬ 
ment. 

Microwave and E.P.R. C. K. Misra. 

Research, Laboratory, A. Mathur. 

Physics Department, M. C. Saxena. 

Lucknow University, 

Lucknow, April 14, 1977. 
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KINETICS OF OXIDATION OF DIMETHYL 
SULPHOXIDE BY CHLORAMINE-T 

The reaction DMSO-Mn^+ has been employed a 
a redox initiator for vinyl polymerisation^. We have 
recently reported a kinetic study of DMSO oxidation 
by Cr (VI) and Ce (IV)^. We report in this communi¬ 
cation kinetics of oxidation 0 :f DMSO by Chlora- 
mine-T (CAT) in acid medium and Os-catalysed 
oxidation of DMSO by alkaline CAT. 

Oxidation of DMSO by CAT in acid medium 
The reactions are first order in [DMSO], [CATJ 
and independent of [HCIO 4 ] in the range studied. 
First order rate constants (ki niin“^) at varying [DMSO] 
are reported in Table I. The enhancement of the 
values of ki is due to the increase in the concentration 
of the DMSO, 

Table T 


Dependence on [DMSO] Temp.: 35° C 

CAT = 5-0 X 10-1 M, HCIO 4 = 0*05 M, 
NaClO^ = 0-025 M. 


Aqueous medium 

20% aqueous HOAc 

10 ^ [DMSO] 

10=/Ci 

10=> [DMSO] 

10 ^ 

M 

min-^ 

M 

min-^ 

2-1 

14-8 

3-0 

.11-7 

4-3 

31-2 

4-3 

18-7 

6-6 

42-2 

7-1 

23-8 

11-0 

69-1 

11-7 

37-0 


Variation of acidity (with respect to HCIO 4 ) in the 
range 0*01 to 0*1 M in aqueous medium and in 20 % 
aqueous HOAc leads to the same value of Ati proving 
insensitivity to acidity. Second order rate constants 
(Lm-^min”^) in aqueous medium and in 20 % aqueous 
HOAc rre 7-3 and 4-0 respectively. This is at variance 
to the acidity dependence in the Cr(VI) and Ce(IV) 
oxidation of DMSO^, where there is definite acid 
dependence. Ionic strength has been varied (NaC 104 , 
0*025 to 0-1 M) and the effect is ma.rginal. 
Added p-toluene sulphonamide h^'^s no effect on the 
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rate. This has also been observed by Mushran and 
co-workers^ 

in view of the fa.ct that several species of CAT 
(depending on pH) are current in literature, a syste- 
rnatic pH profile was attempted for the DMS 0 -CAT 
reaction. The reaction exhibits a rate m-ximum 
at pH 4-5. Second order rate consta.nts at pH 4*5, 
5-4 and 6*8 are 164*0, 59*0 and 1*4 respectively at 
35° C. Such pH dependence has been observed 
earlier in the oxida.tion of alcohols and chlorination 
of amines by CAT, and is attributed to HOCl being 
the active species, whereas below this pH, l^NHCl 
is postulated to be the a.ctive species which might have 
been responsible for the insensitivity to HCIO^ in the 
range 0*01 to 0*1 M. We rule out the mediation 
of dichloramine-T, because no second order depen¬ 
dence on [CAT] is obseved under these conditions. 
The reactions are gre?*tiy accelerated in aqeuous 
HOAc/NaOAc buffer (10% aqueous HOAc, NaOAc 
= 0*02M /C 2 = 16*2 l.m~i mirr^ at 35°C). Such 
specific a.cetate ion catalysis has been observed earlier 
in DMSO-Bra oxidation‘s. The reactions are retarded 
in a.queous HOAc and aqueous ethanol at constant 
acidity, quite in consonance with the dipole-dipole 
nature of these reactions (Table IT). 

The reactions are sluggish from pH 6-8 and no 
perceptible oxidation occurs under alkaline condi¬ 
tions. To sum up it can be said that though the 
reaction has no dependence on [HCIO4] in the range 
of this study, it is not independent of [H^] in the wider 
sense and the nature of the CAT species should be 
taken into acccunt. 

Table 11 


Solvent effect: Temp.: 35°C 

DMSO = 0*0043 M, HCIO 4 - 0*05 M, 

NaClO^ = 0*025 M, CAT = 5*0 x 10-^ M 


Solvent 

^21 .m~^ 
min"^ 

Solvent 

min"^ 

10 % HOAc 

6*4 

10 % EtOH 

5*2 

20% HOAc 

4*3 

20 % EtOH 

3*7 

30% HOAc 

3*0 

30% EtOH 

2*5 


It is already mentioned that the reaction of DMSO 
CAT in alkaline medium is sluggish and this has been 
Catalysed by OSO 4 . The following kinetic features 
are observed: 

(i) Zero order in [DMSO] and [OH"]. In the 
[DMSO] range 35*0 x lO'^ to 0*44 X 10"-M, 

is essentially constant ( 6*8 x 10"^ min"i). In the 
[OH-] range 0*1 to 0*4M NaOH, =3*0 X lO-^ 
min"^ at 60° C. 

(ii) First order in [CAT] and [O 5 O 4 ] 

The dependence on [OH“] in the oxidation of HCHO 
and CH3CHO, is obvious from a consideration of the 


[ Cumin 
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formation of aldehyde hydrate which loses a H*. 
Such a possibility is not there in these reactions ah 
these a.re independent of OH" in the range studied. 


Table III 

NaOH = 0-1 M, CAT = 5-0 x 10 -'M,Temp.: 60 
DMSO = 35 X 10-- M ' 


[OSO 4 ] 10“ M 

10 ^^ k^ min"^ 

3*9 

1*6 

7*8 

2*8 

11*7 

3*7 

15*6 

5*8 

19*5 

6*8 


Addition of i?-toluene sulphonamide (0’0005 M,} 
causes retardation which points to a specific nepl 
tive salt effect. The following scheme is consisieii'^ 
with cur kinetic data: | 

CAT + HoO ^ RNHCI iCAT') + NaOH 

Slow 

CAT' -f OSO 4 -X Complex, 

Fast 

DMSO -f Complex-Dimethyl sulphone. [ 

R = CHa. C 6 H 4 . SOo I 

That, these reactions are dependent on a* comjin 
between CAT and OSO 4 is well proven by e:irliif, 
wcrXers with other substrates^. The stoichiomeir? 
is 1:1 and the product is dimethyl sulphone. 

Department of Chemistry, P. S. RadhaecrishiNamuiUi 
Berhampur Univeisity, S, C. Padhi. t 

Berhampur 760 007, r 

February . 
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MICRO ANALYSTS OF Ni(II), Cofll), Pd(U) ; 

AND Ti(IV), Y(III), Zr(IV) BY COMBINED | 
THIN-LAYER CHROMATOGRAPHY AND ! 

RING COLORIMETRY | 

The combination of thin-layer chromatograph; [ 
(TLC) and Weisz Ring Oven has been shown to r 
be successful by Johri et a/J~^ for the micrU 
analysis of metal ions. The present paper relatofj 
to the use of some new chromogenic reagents like > 
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diphenyi thiovioluric acid<5 (DPHTVA) tropolone 
and quercetin in the micro analysis of Ni(ll), 
Co(II), Pd(ll) and Ti(lV), Y(in)' Zr(lV). Also, 
the use of fluorescent support on thin-layers has been 
avoided which creates difficulties with certain 
solvent systems. 

Experimcuital 

Analytical grade salts, were dissolved in double 
distilled water to give 1 mg/ml of stock solutions. 

Visualising Agents. —M/100 diphenyl thiovioluric 
acid (DPHTVA) in acetone, M/100 quercetin 
(Fltika) in alcohol, M/50 tropolone (Aldrich) and 
()-l% solution oif alizarin in alcohol were 
employed. 

Separation of Co{Il) and Pd{ll) 

1-3 lA of each of the test solutions was applied 
separately at three points on silica gel ‘G’ coated 
glass plate along the base line, from one end as 
a reference with help of Hamilton syringe. The 
mixture of the three ions was applied at the fourth 
point. The plate was developed by the ascending 
technique in MIBK-HCl (25 : 4; v/v) solvent 
system for 35 minutes so as to achieve clean 
separation of the ions. The plate was removed 
from the jar, thoroughly dried in a stream of hot 
air and the separated metal ions were located with 
sprays of diphenyl thiovioluric acid followed by 
0-1% aq. NaOH. 

Separation of Ti{fV), Y(fll) and Zr(fV) 

This separation was carried out on cellulose 
support using the solvent system, acetone-1 N HCl 
(25 : 2 ; v/v). The plate was developed for 
15 minutes. The remaining procedure is the same 
as given in the previonis separation. 

Results are given in Table I. 
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Ring Colorimetric Determination of the Chromato^ 
graphed Constituents 

For the determination of the metal ions, one 
drop of the known mixture of Ni(II), CoCII) and 
Pd(11) at one end and a drop of the unknown test 
sample at the adjacent end of the thin-layer plate 
were applied. The plate was developed as 
described earlier. Half portion of the plate, con¬ 
taining the known separated constituents, was 
subjected to sprays of chromogenic reagent 
(Table 1) leaving the other half unaffected. Next, 
the respective spot region of the particular metal 
ion on the thin layer (unsprayed) as judged by 
comparing it with the visualized portion of the 
plate was sucked out by means of a micro vacuum 
collector. The individual metal ions from the 
sucked out material were eluted with water on a 
Whatman No. 41 filter paper of 55 mm diameter, 
placed on the ring oven, maintained at 110® 
followed by its washings into the ring zone. The 
same procedure was repeated for the other metal 
ions. The individual metal ions were then treated 
with the reagents listed in Table 11. 

For the evaluation, the intensities of the coloured 
rings obtained with the different cationic species 
were compared visually with those of standard 
rings prepared separately"^ and corresponding to 
1-10 m 1 of standard solution. Results of a few 
representative determinations are given in Table 11. 

Similar determination procedure was adopted for 
Ti(lV) Y(IIT) and Zr(IV). 

In the case of Nifll), Ti(IV) and Ydll), 
because of the yellow colour of the developed 
rings, the efficient visual comparison for their eva- 
lution was not possible. This difficulty, however. 


Table T 

Detection of ions after TLC separation 


Metal ion 

Spray reagent 

Colour 


Limit of 
Tdentification 

htg 

Niai) 

DPHTVA 

Yellow 

0-82 

0-30 

CoOI) 

DPHTVA 

Reddish-brown 

0-64 

0-09 

Pd(TI) 

DPHTVA 

Dark-brown 

0*28 

0-15 

Ti(IV) 

Quercetin 

Brownish-red 

0-62 

0*20 

Ycni) 

Quercetin 

Yellow 

0*34 

0*16 

Zt(TV) 

Quercetin 

Yellow 

zero 

0*30 
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Table II I 


Representative results of determination 


Ion 

Developing 

Colour of 

Ion taken 

Ion found 

Error 

determined 

agent 

the ring 

mg/ml 

mg/ml 

0/ 1 
/o 


Ni(II)- 

DPHTVA 

Yellow 

0*80 

0-82 

+2-5 



1*20 

M4 

-5*0 




1-60 

1-55 

-3.1 

CoCII) 

DPHTVA 

Reddish-brown 

0*60 

0-58 

-3.3 



0-90 

0-92 

+2-2 




1-20 

M5 

-4-1 

pdai) 

DPHTVA 

Brown 

0-75 

0-75 

0*0 



1*00 

1-05 

4-5-0 




1-50 

1-42 

-5.3 

Yaii) 

Quercetin 

Yellow 

0*84 

0-82 

-2*4 



0*42 

0-40 

^4.7 




1-26 

1-18 

-6.3 

Ti(lV) 

Tropolone and 6 M HCl 

Yellow 

0-95 

0-92 

-3.1 



0-60 

0*58 

-3.3 




0-90 

0*85 

-5*5 

Zr(IV) 

IM HCl and alizarin i 

Reddish-violet 

0-75 

0*72 

-4*0 



1-00 

0-94 

-6*0 




1-50 

1-60 

-f6‘6 


was over come by viewing the rings through 
blue glass both for standard scale as well as for 
test samples. ; 
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DETERMINATION OF 3-AMINOPYRIDtNE IN 
ETHYL METHYL KETONE MEDIUM 

Petersok etal} carried cut the potenticmetric titra¬ 
tions of heterocyclic nitrogen bases such as pyridine 
with stannic chloride and other non-protonic acids 
in selenium oxychloride medium. They employed 
the technique of Muller “retarded” electrcde system 
in the titrations. Garber etalJ' effected the visual 
titrations of pyridine with stannic chloride in ihionyl 


chloride medium using crystal violet and malachlii 
green in solid form. In the present work an atlenip 
has been made to titrate pyridine bases against stami 
chloride in ethyl methyl ketone medium. The ers 
points were located with the aid cf visual and pote: 
tiometric techniques. 

Ethyl methyl ketone (B.D.H.) was dried oven: 
hydrous potassium carbonate for 24 hours and tli; 
fractionally distilled. 3-Aminopyridine (Koch-lisli 
and stannic chloride were used without purificatio 
Solutions of 3-ami nopyridine and stannic elite 
were prepared in ethyl methyl ketone. The te' 
solution containing 2 to 3 drops of methyl orangeim 
cator (0* 1% solution in ethyl methyl ketone) was tin 
ted with stannic chloride. The colour changed ih 
yellow to pink at the end point. 

Potentiometric titrations were performed w 
Elico pH meter employing glass electrode. Char; 
teristic ‘ S ’-shaped curves were obtained by plotti 
EMF a.gainst the volume of stannic chloride add 
The exact end point was located by the calculati 
method^. The results of visual and potentioM 
titrations are presented in Table I. 

The results (Table I) show that 3-aminopyrd 
can be determined with an error of less than 
by visual titrations employing methyl ora 
as indicator. The determination of base can 
effected potentiometrica.lly also with an error, 
than 1%, 
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Table I 



3-ami nopyridine 
Taken, Found, 
molar molar 

Error 

(%) 

Visual 

0-1000 

0-0992 

-0-8 


0-0750 

0-0757 

+0-9 


0-0500 

0-0505 

+ 1-0 

Potentiometric 

0-0750 

0-0752 

+ 0-3 


0-0500 

0-0502 

+ 0-4 


0-0250 

0-0248 

-0-8 


Physico-Chemical Lab., 
S.V. University, Tirupati 
and 

B.T. College, Madanapalle, 
May 20, 1977. 


P. R. Naidu. 

K. C. Mohan Rao. 
N. S. Reddy. 

P. B. Naidu, 


1. Peterson, W. S., Heimerzheim, C. J. and Smith, 

G. B. L,, J. Am. Chem. Soc., 1943, 65, 2403. 

2. Garber, E. B., Peace, L. E. D. and Lucler, W. F., 

Anal. Chem., 1953, 25, 581. 

3. Liteanu, C. and Mioscu, M., Rev. Roiim. Chim., 

1968, 13, 1185. 


HABIT MODIFICATION DUE TO CAESIUM 
IONS DURING THE ELECTRODEPOSITION OF 
COPPER ON A COPPER (111) FACE 

The morphotlogy of copper electrodeposit on the 
(111) plane of copper deposited from highly 
purified solution of acidified copper sulphate con¬ 
taining known concentrations of caesium sulphate 
was studied. Pyramids observed on (111) plane 
of copper when deposited from pure solution! 
changed to layers, ridges and poly crystalline type 
of growth as concentration of caesium sulphate 
increased. 

It is seen from the literature^’- that there are 
very few reports on the effect of cations on the 
morphological and kinetic aspects during the 
prolonged deposition. Arsenic and antimony cause 
brittle <and iioiugh depO'sits when added to acidi 
copper sulphate bath. The present experimental 
work was carried out to study the habit modifica¬ 
tion of copper electrodeposit, deposited on (111) 
plane of copper from acid copper sulphate bath 
in presence of caesium sulphate. 

The cathode was (111) face of copper- single 
crystal and the anode, a polycrystalline A.R. copper 
foil of area about 40 times larger than that of the 
cathode. The surface of the cathode was coated 
with araldite except the (111) plane of the 


crystal. This plane was mechanically polished on 
4/0 emeiy paper using ethyl alcohol as a lubricant 
and electropolished in 50% of orthophosphoric 
acid at a constant cell potential of T2 volts in 
hydrogen atmosphere-^ The electropolished surface 
of copper (111) face was washed with 10% ortho- 
phosphoric acid and finally with conductivity water 
and quickly transferred, to the electrolytic cell. The 
electrolytic bath was a solution of 0*25 M pure 
copper sulphate and OT M sulphuric acid^. A 
known concentration of caesium sulphate solution 
was added to the electrolytic bath and deposition 
was carried out at 10 mA/cm- to a thickness of 
10 CO'Ulombs/cm- at 25 ± 1° C. For each experi¬ 
ment fresh solution was used. The over-potentials 
were measured with respect to a freshly prepared 
copper electrode acting as a reference electrode, 
with the help of vacuum tube voltmeter (±2 mv). 
The surface morpholo'gy was examined under a 
metallurgical microscope, and photomicrographs 
were taken. 

A pyramidal type of growth was obtained when 
copper was deposited from purified copper sulphate 
at 10 mA/cm-, as noticed by earlier workers^« 
(Fig. 1). It was observed that the height of the 



Fig. 1. Hexagonal pyramids and occasional 
triangular pyramids of copper deposited on copper 
(111) plane from pure copper sulphate bath af 
10 mA/cm-, X 625. 

triangular pyramids decreased as the concentration 
of caesium sulphate was increased from lO'io to 
10"*^ m/1. When the concentration of caesium, 
sulphate was 10"” m/1, the pyramidal type of growth 
completely changed to layer type of growth (Fig. 2).' 
The layer type of deposit was completely transferred 
in to ridge type of growth at lO"*"^ m/1 of caesium 
sulphate as illustrated in Fig. 3. The overpotential 
value decreased on the (111) plane as observed by 
earlier workers. The trend of decreasing and 
attaining a steady state remained but the initial as 
well as final values of overpotentials were always 
lower than, in pure solution at the corresponding 
current density. 
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The above results indicate the remarkable effect 
of caesium ions on the habit modification of copper 
electrodeposit and on the overpotential during deposi¬ 
tion. The mechanism of habit modification due to 
the caesium ions is under detailed study. 


5. Damjanovic, A., Setty, T. H. V. and Bockris, 

J. O. M., J. Electrochem. Soc., 1966, 113, 
129. 

6. Nageswar, S., Electrodeposition Surface Treat., 
1975, 3, 195. 



Fig. 2. Layer type of growth aligned in (110) 
direation when copper is deposited from acid 
copper sulphate bath in presence of lO't m/1 of 
caesium sulphate at 10 mA/cm-, X 625. 



Fig. 3. Ridge type of growth on, copper (111.) 
plane from acid copper sulphate bath at 10 
mA/cm- in presence of 10“^^ m/1 of caesium 
.sulphate, x 625. 
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EFFECT OF SIMULATED HIGH ALTITUDE ON i 
RED CELL MEMBRANE PERMEABILITY 

AS REVEALED BY INFLUX OF ®«Rb AND 
Potassium homeostasis in acute hypoxia is con* ; 
troversial. Decreased plasma potassium (K+) has j 
been reported in hypoxic animals^'-, while iii j 
human beings under similar conditions, concentL> j 
tion of K '- in plasma either increases-^ or remains i 
unchanged-^. In the present investigation, tran> I, 
erythrocytic availability of sodium (—Na) and [ 
potassium [using rubidiLim-86 ('"^^^Rb) as a marker] | 
in hypoxic rats have been characterised and the | 
results have been correlated with red cell membrane | 
Adenosine triphosphatase' (ATPase) activity. I 

Materials and Methods | 

Adult male Sprague-Dawley rats, 4 months old, 
were fed with Hindlever Rat and Mice Feed and | 
exposed to siiriulated altitujde of 6100 m in a | 
standard decompression chamber-"* at 26° C for | 

4 hours. Red Blood cell counts were made by 
standard haematological procedures. Influx of 
and --Na in erythrocytes In vitro was studied I; 
as per late,ra,tu!re<', 'using Nuclear Chicap) | 
Autogamma Spectrometer Model 4219. Potassium I 
in plasma*^ and ATPase activity (basal and sodium 
potassium activated)''^ in red cell membranes wcic J 
estimated colorimetrically. Protein was estimated 
by biret reaction^^. 

Results and Discussion ^ 

Acute hypoxic condition was indicated by ^ 
significant increase (p < 0-001) in red cell count, 
of experimental rats (Table I). Results of Table I 
also reveal increase in the concentration of / 
potassium in plasma (p.< 0-001) an, observation ^ 
which is not in agreement with the previoui | 
findings^’-. Probably the drainage of intracellular 
potassium due to/ dim^Inished oxygen, supply 
was responsible for greater availability of potassium r 
in plasma. In the present series of experiments, 1 
influx of --Na in erthrocytes of experimental rats | 
was the same as in control, while hypoxia led to 
36% increase in influx of s<>Rb in red blood ceils r 
in vitro. This might be due to loss of red cell ^ 
potassium in vivo. Both basal and sodium | 
potassium activated ATPase activity in. red cell | 
membranes have increased (p < 0-01) in hypoxic j 
rats (Table I) which is not in agreement with the 
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Table 1 

Plasma potassium and ATPase activity in red cell stroma of hypoxic rats 
(Data represent mean ± SEM. Figures in parentheses denote number of rats) 


Group 

RBC counts 
miliion/emm 

* ATPase-pi [iterated in 

jtig/hr/mg protein at 40°C 

J^OldboiLUil ■" ■ .. ~ 

meq/Utie Basal 

Na+ K'l- activated 

Control 

5-6i0-2(10) 

6-4±0-l(l0) l-7i0-I6(10) 

2-1 ±0-2 (10) 

Experiment,' 1 

7*4iOT (10) 

p< 0-001 

8-6±0-!(l0) 3-1 ±0-3 (6) 

/)< 0-001 0-01 

3-5±0-2(6) 

p< 0-01 


published reporl^-^. The observed increase in red 
pell membrane ATPase activity is probably 
responsible at least in part for the enhanced influx 
of in erythrocytes of acute hypoxic rats. 

The authors wish to thank Brig. S. K. Maziimdar, 
Director of the Institute, for his continued interest 
in the work. 

Experimental Medicine Division, S. R. Sarkar. 
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OCCURRENCE OF NSUTITE (GAMMA-MnO,) 
IN THE MANGANESE ORES OF 
SANGUEM DISTRICT, GOA, INDIA 

The area around Sanguem (15° 00' 00" and 
15° 21' 16" N and 74° 04' 00" and 74° 15' 00" 
E) District of Goa is one of the important manga¬ 
nese mining, areas of India. Fermor- (1909) and 
Dunni (1942) were the earliest workers tO' study 
the area. A summary of their work is given by 
Pascoe-t (1965). Majumdar^ (1965) studied the 
mineralogy of the iron, and manganese ores and 
has reported the presence of pyrolusite, crypto- 
melane, braunite and manganite from these ores. 
The present note reports the occiurrence of nsutite, 
which has hitherto not been reported from' this 
area. 


Detailed field investigations of the manganese 
ores of Sanguem. area have shown that the 
deposits are entirely restricted tO' the phyllites of 
the Dharwar Supergroup (Archaean). The ore 
is found as boulders and concretions or as pockets 
and lenses of varying dimensions in the la,teritised 
phyllites, below which the phyllite is seen altered to 
lithomarge. The zone of lithomarge is followed down¬ 
wards by a zone of wad of varying thicknesses and 
this, at depth, usually grades into a zone of powdery 
ore. This sequence constitutes the secondary 
deposit.s, in which nsutite is found. Rarely below 
the zone of powdery ore a parent rock rich in 
manganese is seen. 

The manganese ore samples collected from, 
different mines were subjected to ore micro'soopic 
examination, gravimetric thermal analysis, 
differential thermal analysis and X-ray analysis. 
These studies reveal the presence of braunite and 
jacobsite which are the primary minerals and 
pyrolusite, manganite, psilomelan and nsutite as 
the secondary minerals. 
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Under the ore microscope, nsutite is white to. 
creamish in colonr and consists of fine dusty 

lo'Oiking aggregates or felted masses of fine 

delicate needles. The dusty aggregates appear 
nearly isotropic. Such aggregates sometimes show 
shrinkage cracks due to dehydration. The lieedle- 
like crystals show distinct anisoropism from grey to 
dark grey without development of colour and with 
more or less undulose extinction. Although no- 
confirmatory etch test could be made due to its very 
fine grained nature, the mineral has been con¬ 

clusively identified as nsutite by X-ray diffraction 
studies. It occurs as fine needles replacing 

psilomelane filling the interspaces of crushed frag¬ 
ments of pyrolusite (Fig. 1) or quartz or rock 



Fig. 1. Pyrolusite is iigm grey in colour and 
fractured. The fractures are filled with nsutite 
(X 30), 

gangue. It also occurs forming the outermost 
layers on colloform psilomelane replacing it along 
the banding or grain boundaries or even irregularly. 
Sometimes, veins of n:utite are found to traverse 
rock fragments, which are enclosed in the base of 
nsutite. Presence of nsutite in secondary deposits 
forming outermost layers on colloform bands 
indicates that it has been formed from colloidal 
sols. . 1 ' ■ I 

Department of Geology, G. G. Deshpande. 
University of Poona, A, G. Dessai. 

Poona 411 007, Apnl 18, 1977. 
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CHANGES IN THE ALKALINE PHOSPHATASE J 

ACTIVITY OF OVARIES DURING OVULATION ? 

INDUCED BY PITUITARIES IN THE FROG, 
RANA CYANOPHLYCTIS SCUmimR 
During the course of our investigations on the f 

annual variations in certain bio-chemical con- \ 
stituents of ovaries in the frog, Rana hexadactyla, ! 
a marked increase in the alkaline phosphatase f 

activity was found to correlate with the i 
vitellogenic processes occurring in the oocytes j 

during, the breeding se;a,son. As the oocytes } 

became gravid the activity decreased significantly. | 
This reduction in the enzyme activity was, a.Iso, j 
found to- correlate with a similar depletion in J 

the ascorbic acid content of ovaries. It was, 
therefore, suggestedi that the changes in the * 

alkaline phosphatase activity of ovaries might be 
due to the release of gonadotrophins from the ^ 

pituitary. Ho-w^ever, expefiimeintal evidence 'in | 

support of this presumption was inadequate. The I 
ovaries in R. hexadactyla would regress soon after | 
the breeding was over towards the end of the south- | 
west monsoon months (June-September). Hence th^s f 
investigation was undertaken in a related species | 
namely Rana cyanophlyctis, which would maintain the | 
gravidity of ovaries round the yeaf^, as an attempt [5 
tO' study the gonadotrophin action on ovaries at ■ 
a tim:- when the synthesis and/or release of these f 
hormones were considered to be at their minimum | 
such as the post-breeding season^. r 

The breeding season of R. cyanophlyctis would [ 
commence by June and extend uptO' the end oi ) 
September-. Adult females weighing 30-38 g were I 
collected from the vicinity of Mysore city (India) ? 
during October and maintained separately in ^ 
aerated aquaria at 25° ± 1°C. They were induced ? 
to ovulate with homoplastic pituitaries which were J 
colleoted from females of similar weight range. ■ 
The pituitaries were homogenized in distilled water 
in the proportion of five glands per ml and one 
ml of this homogenate was administered intra* 
peritoneally into the treated ones^. Frogs receiving : 
an equal volume of distilled water served as the [ 
controls. The autopsy was carried out at intervals | 
after the treatment, as shown in Table I. 
Appropriate amounts of the ovarian tissue were | 
weighed and used for the estimation of the enzyme 
activity. The procedures employed were those of | 
Kind and Macchi^ for the extraction and Fiske and | 
Subba Rao as cited by Hawk et al.^ for the f 
estimations. Ovaries from a group of non-gravid f 
females were also included for a comparison. The | 
readings were taken from Klett-Summerson photo- { 
electric colorimeter, ^ 
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It may be observed from Table I that neither 
the control frogs nor the treated ones autopsied 
at 2 hours after the pituitary stimulation release' 
eggs from the ovary. The release of eggs com¬ 
mences by about 4 hours and thereafter a 
progressive increase in the number of animals 
releasing eggs is noticed. Two distinct phases. 


namely an ovarian phase from 0 tO' 12 hours during 
which ovary releases gravid eggs (ovulation) and 
an oviductal phase from 12 to 16 hours during 
which the eggs pass through the oviducts 
(spawning), may be recognized. The pituitary 
stimulation brings about a rapid decrease in the 
alkaline phosphatase activity of ovaries (Table II) 


Table I 


Response of ovary to the pituitary stimulation and ovulation in Rana cyanophlyctis 


Groups 

Treament 

Weight 

range 

(g) 

Number 

used 

Number of frogs showing eggs in 

Degree 

of 

response* 

Per cent 
spawned 

Body 

cavity 

Oviducts 

Aquaria 

A 

Control 

30-34 

10 

Nil 

Nil 

Nil 

Nil 

Nil 

B 

Treated 

2 hours after 

30-32 

9 



>> 

55 

55 

C 

Treated 

4 hours after 

30-37 

9 

4 

3 

1 

+ 

11 

D 

Treated 

8 hours after 

30-36 

10 

9 

9 

5 

+ + + 

50 

E 

Treated 

12 hours after 

30-34 

8 

1 

4 

5 

+ + -1- 

62 

F 

Treated 

16 hours after 

30-38 

12 

Nil 

4 

12 

+ + + 

100 


^ -1- == 1 to 10 eggs released 

~ 10 to cO eggs released 
_i_ _[_ -= 50 Or more eggs 


Table II 



Chanties in the alkaline phosphatase activity of ovaries in Rana cyanophlyctis 

Group 

Treatment 

Number 

used 

Alkaline phosphatase 
activity expressed as pig 
‘ P ’ liberated at 37° C 
per g wt, of ovary 


Non-gravid untreated 

11 

2198 ± 267*7 

A 

Control 

Distilled water 

10 

1717-3±171-0 

B 

Treated: 

2 hours after pit. 

9 

1442-6±150-5 

C 

4 hours after pit. 

9 

954-9±ll9-3 

D 

8 hours after pit. 

10 

1006-6±91-8 

E 

12 hours after pit. 

8 

1073-0 ± 95-3 

F 

16 hours after pit. 

12 

l343-0± 14-6 


Alkaline phosphatase activity. 


A V5. B 

t = 1-201 

P >0*2 

A vs. C 

t =3-657 

P > 0*001 

A vs. D 

t =3-667 

P >0*001 

A vs. E 

t =3-331 

P> 0*001 

A F 

< =1-989 

P>0*05 
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and it is found tO' be significant by about 4 hours 
after the treatment (P > 0*001). This decrease 
is maintainedi uptO' 12 hours after which the 
activity registers a recovery. Non-gravid ovaries 
record higher levels of activity than the gravid 
controls. 

The action of gonadotrophic hormones on the 
ovary in lower vertebrates is relatively less under¬ 
stood when compared; with that of mammals. The 
fact that the pituitary induced ovulation is blocked 
by actinomycin, pufromycin and cyclohexamide, 
suggests that the action of gonadotrophins may be 
associated in the synthesis of /?7RNA and 

proteins^’^. The activity of alkaline phosphatas'-.s 
is generally associated with the growth and 
difYerentiation of diverse animal tissiuesio-n. A 
rise in the activity is reported to occur during 
certain stages in the development of the oocytes in 
Anabas scandens^^^. The changes observed in the 
activity of these enzymes during the present 
investigation seem to represent the rapid cytomor- 
phological differentiation which the oocytes are 
undergoiing due to the action of the pituitary^ 
homogenates. Thus, the levels of this enzyme 
activity may be taken as a measure of the growth 
and maturation of oocytes in the ovary due to the 
action of gonadotrophins from the pituitary in 
Anura. 

One of the authors (M. G.) is grateful to the 
U.G.C., New Delhi, for the award of a Research 
Fellowship during the tenure of which this work 
was carried out. 

Lecturer in Zoology, M. Gopalakrishnan. 
Government College, 

Mangalore 575 001, India, 
and 

Department of Zoology, M. R. Rajasekharsetty. 
Manasagangotri, 

Mysore 570 006, India, 

May 21, 1977. 
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ANABOLIC STEROIDS INCREASE THE PROTEIN [ 
CONTENT OF POTATOES f 

Potato proteins have been adjudged to possess [ 
the highest biological value among plant proteins^’-. ■ 
But the concentration of proteins in the tubers is j 
so low that the resultant high starch-to-protcin [, 
ratio militates against the potato! being an efficient ^ 

source of proteins in human diet ; if the protein 
content were increased, more proteins per joule 
could be supplied, promoting its. role as a balanced 
food. 

Although the variability of protein content among 
S. tuberosum cultivars is quite wide-^ offering scope 
for increasing the protein content through hybridiza¬ 
tion techniques, results to date-t have led to the 
view that combining high protein content with high 
bulk productivity holds little promise. Among 
other means of enriching the tubers with respect 
to proteins, nitrogenous fertilizers act most potently, i 
whilst reports of the beneficial effects of 2, 4-D, • 

stmazine, maleic hydrazide, etc., have yet to receive | 
thorough confirmation ; Ora Smith has , reviewed | 
the work relating to the various factors that 
influence protein content in potatoes-t. An 
improvement in the efficiency of nitrogenoii:-; 
fertilizers in respect of both the productivity and 
the protein composition of tubers is of great 
relevance in view of the current fertilizer price 
trends. 

Androgens are known to promote nitrogen 
retention by increasing protein synthesis and. 
decreasing the rate of amino acid catabolism in 
animal systems^’^5. A number of synthetic anabolic 
steroids with varying anabolic-to-androgenic activity 
ratios are presently available commercially'^. The 
present study relates to an investigation on the 
effect of such drugs on the plant system. 

Pot culture experiments were conducted, during 
three seasons, beginning in 1974, toi find out if 
synthetic anabolic steroids could help to improve 
assimilative fixation . of foliar-applied urea in 
•potatoes. Ea.ch experiment comprised of five 
treatments, described in Table I, in an eight-fold 
replication. A 500 ppm stock solution of 
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Table I 

Effect of anabolic steroid on the assimilation of foliar-applied urea 


Treatments 


Fresh tubers 


Dry Total Protein-N Yield of 

leaves matter nitrogen content tubers 

% % gperpo 


1 . 

2 . 

3. 

4. 

5. 


Control 3-8 

Foliar spray with 5 ppm methandienonc 
solution 4-0 

Soil application of urea 100 kg N/ha 5* I 

Foliar spray with 2% urea solution 5*3 

Foliar spray with a solution 2% in urea 

and 5 ppm in methandienonc 7*2 

C.D. at 5/ level 1*7 


18-3 

0-30 

0-18 

117 

18-4 

0-33 

0-20 

160 

19*5 

0-44 

0-28 

352 

19*3 

0-42 

0-29 

340 

19-3 

0-58 

0-39 

359 

3-4 

0-]4 

0-08 

65 


methandrostenolone (methandienoncthe a.i. in 
the patent formulation,’ ‘'ANABOLEX" (Cipia 
Laboratories, Bombay) was prepared in ethanol 
and dispensed as required. A placebo, i.e., 
"ANABOLEX" tablets exhaustively extracted free 
of the a.i. with chloroform and prepared similarly, 
was used in the control treatment. The first foliar 
spray @ 600 litres/ha was applied to two month 
old cv. Kufri Jyoti plants, followed by three further 
sprays at fortnightly intervals. Homologous leaves'^ 
were collected a week after the third spray, washed 
free of spray residues and analysed for total 
nitrogen. Plants were harvested three weeks after 
the last spray and the fresh tuber yields were 
recorded. Samples of fresh tubers from each 
experimental pot were analyzed for total N and 
protein-N contents employing rapid procedures'^’ 
Data for the three seasons were combined and a 
pooled analysis of variance was performed, as it 
was observed that the responses to the treatments 
wore consistent from season tO' season and the 
ex.per'imfentaJ errors were homogeneou.s'^L The 
results are presented in Table I. 

Two conclusions could emerge from a scrutiny 
of the results (a) the effect of the anabolic steroid 
in increasing the incorporation of foliar-applied 
urea into nitrogenous constituents of various plant 
tissues, especially as proteins in the tuber, is quite 
significant; and (h) foliar-ap;plied urea is as 
efficient as the conventional soil application of 
larger doses of the fertilizer, both with respect to- 
the bulk yield responses and the ’nitrogen uptake. 

The mechanism of action of anabolic steroids 
has not been conclusively elucidated yet, although 
certain guiding principles based on pharmacokinetics 
are understood to hold the key to the observed 
effects^-. We are therefore pursuing our studies 
in this direction with labelled compounds to unravel 
the mechanisms that come into play in the enrich¬ 


ment of potato tubers with protein through the 
drug act.on and to evaluate the nutritive quality 
of such enriched tubers. 

The advice and guidance proffered by Dr. S. C. 
Verma, Biochemist, is gratefully acknowledged. 
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IS THERE A RACIAL VARIATION IN 
ALPHA-FETOPROTEIN IN AMNIOTIC FLUID ? 


The lower values in our study are probably 
explained by the different reference standards. 


Alpha-fetoprotein (A.F.P.) is a serum protein 
specific tO' the fetus. Increased levels of A.F.P. 
occur in the maternal serum and the amniotic fluid 
in pregnancies where the fetus has a neural tube 
defect like meningomyelocele and anencephaly, 
and other congenital malformations. This has pro¬ 
vided a useful method for the prenatal diagnosis 
of many serious malformations. 


A similar comparison was made wtih the values 
reported for American womem. W.H.O. reference 
standard (72/225) was used in both studies. The | 
A.F.P. values for the various gestational groups ij 
were similar except for 20-21 and 22-23 weeks’ ; 
gestation (4*7 and 3*5/^g/ml in our study vj 6’5 ; 

and 5-9/ag/ml in Ainbender and Hirshhorn’s : 
study). j 


Table .1 

Comparison of A.F.P. values in amniotic fluid in Indian and British women 


Gestation 

(weeks) 

No. 

Indian 

A.F.P. 

mean 

Women 

(ug/ml) 

S.D. 

No. 

British 

A.F.P. 

mean 

Women'i 

(ug/ml) 

S.D. 

value 

value 

V 

1 

i 

13-14 

3 

15-1 

8*9 

38 

20-2 

8-5 

0-97 

N.S. 

\ 

15-16 

19 

12-2 

4-2 

61 

15'6 

5-9 

2-74 

<•05 

}■ 

1 

17-18 

33 

8-5 

3-8 

51 

13*8 

6-4 

4-77 

< -001 

r 

19-20 

43 

6-4 

2-9 

18 

6-9 

3-6 

0-52 

N.S. 

1 

21-22 

20 

4-3 

1-8 

12 

5-5 

2-9 

1*22 

N.S. 

1 

23-24 

11 

2-1 

2-9 

12 

2*7 

2-1 

0-58 

N.S. 

1 


r- 


Shapiro and colleagues reported an apparent 
racial variation in A.F.P. in maternal serumt. For 
nine Asian women at 11 weeks and 15 women at 
16 weeks the A.F.P. values were significantly lower 
than those for Caucasian women with a similar 
gestation. Watson and Pow, however, observed 
serum A.F.P, values in 53 Indian or Pakistani 
mothers to be identical with those of the Cauca¬ 
sian majority-. We have assayed A.F.P. in 151 
samples of amniotic fluid from 147 pregnant women 
in Delhi. In 75 women the amniotic fluid was 
obtained before termination of pregnancy and in 72 
amniocentesis was done for diagnostic purposes. 
The method used for the assay was crossed immune- 
electrophoresis^. The anti-serum was obtained 
from a commercial source (Dakopatts), and the 
standard was the W.H.O. reference preparation 
72/225. 

Table I compares the values of A.F.P. in amnio¬ 
tic fluid for Indian women with tho'se for Caucasian 
women in U.K. No significant differences are- 
observed except for gestation of 15-16 and 17-18 
weeks. The values are lower for Indian women. 
However, the reference standards used in Brock's 
study were different (Abelev and Nishi). The serum' 
estimated by Brock to contain 20 Mg/ml of A.F.P. 
was found to have l-7:2-^g/ml of A.F.P. by us. 


Thus, the variation in the A.F.P. values in the 
amniotic fluid in Indian and Caucasian women is r 
not observed uniformly at all periods of gestation. ^ 

We conclude that there are no racial variations in ; 

the amniotic flimd-A.F.P. values. | 

Genetics Unit, Ishwar C. Verma.'-' | 

Department of Pediatrics, T. T. Jacob. I 
All India Institute of Medical I 

Sciences, I 

New Delhi, India, May 30, 1977. ! 
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bark and sclereid structure 

IN DRIMYS PIPERATA HOOK. 

Drimys and ether genera of Winteracer.e have attrac¬ 
ted the attention of several plant anatomists since 
the wood is vesselless and the reprcductive struc¬ 
tures show a series cf primitive tendencies^-h Occur¬ 
rence of bundle caps and groups of thick walled stone 
cells mixed with a few fibres is recorded in the case 
of winter bark, which is of medicinal importance 
belonging to D, winteriiS^ While studying the bark 
structure in D.piperata, regular sclereids, in addition 
to stone cells are observed. In view cf the impor¬ 
tance of this taxon, the bark and sclereid structure is 
briefly reported here. 

D.piperata, the only Asiatic species, occurs in 
Philippines, Borneo and Celebes^. The material 
for the present study was collected in the mossy 
forests of Mt. Kinabalu at 10,500 ft. and the plants 
a.re easily identified by their aromatic leaves with 
red petioles^. Customary methods were followed 
to obtain sections and macerations^. 

The bark surface is smooth, ash grey in colour a.nd 
2-3 varieties of lichens grow on the stems. As seen 
in transeciions, the outer bark consists of 10-12 
layers of cork cells whose cell walls show uniform 
thickening and the layers are evenly arranged. Tan¬ 
nin and other cell contents are commonly present. 
Inner to the cork region, there are 3-4 layers of large, 
thick walled scleried cells. Both these regions 
org?.nise the outer bark. Following the sclereid zone 
is the parenchymatous region that forms the inner 
bark and inner to this secondary phloem, vascular 
cambium and secondary xyiem are distinctly seen 
(Fig. 1). 

As seen in the macerated preparations the majority 
cf the sclereids (nearly 60%), belong to brachyscle- 
reid type and the cell shape is variable (Fig. 2). The 
bigger sclereids have an undulating outline due to 
small, round outgrowths at diflerent points. Based 
on 100 measurements, they are, on an avei-age, 
long, 43 p wide at the broadest region of the cells and 
the range being 110 x 65/x to 55 x 33^. M?jority 
of the sclereids possess thick lamelhted wall with 
simple pits, some of them branched. 

The second type of sclereids is basically elongated, 
with one end being wider than the other (Fig. 3). 
Small out growths are common. On an average 
they measure 187/4 long and 51 p wide, the range 
being 264 x SS p to 154 X 44p. Irrespective of the 
variations in their shape, .the sclereids show thick 
lamellated wall with simple pits and distinct cell lumen. 
A few of them show L or V-shaped outline, with one 
arm being shorter than the other. These are the 
idiosclereids similar to those reported in other 
taxa^®”^^. Essentially the sclereid cell displays a 
linear outline, gradually tapering towards one end 


with a few outgrowths. The fcliar sclereids are reported 
in species of Bubbia^ Drimys and Trochodendron, In 
the first two genera they are polymorphic and mostly 
conform to astrosclereid type®. In Trochodendron 
both fusiferm and ramified types are common^^. 
The idiosclerieds described presently in D.piperata 
are distinctly different fiom the above types. 



Figs, 1-3. Drimys piperata. Fig. 1. T. S. bark show¬ 
ing the outer bark with scleieid zone, inner bark, 
secondaiy phloem and xyiem with vascular cambium 
in between. Figs. 2, 3. Branchy and idiosclereids 
showing variations in cell size and form, at ranged in 
increasing order of complexity. 

I am thankful to Mr. R. Tay for his technical help. 
Department of Botany, A. N. Rao. 

University of Singapore, 

S i n gapore 10, March 30,1977. 
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REPORT ON THE LIFE CYCLE OF THE 
GREGARINE, STENOPHORA OZAKII 
HUKUI 1952 

The gregarine, Stenophora ozakii^ was first described^ 
in Japan in the millipede, Orthomorpha gracilis (Koch). 
This gregarine was considered new only from the obser¬ 
vations based on sporont stages. Tn the present com- 
municaton, the author has described the different 
stages in the life-history of the same gregarine infect¬ 
ing about 25% Chondromorpha kelaarti Humb and 
33% C. severini Silv. millipedes collected from the 
Karnatak University Campus, Dharwar, India. 

The Sporont .—The sporont (Fig, 1 A) has an elon¬ 
gated (100-300/L^m) body with its maximum width 
(45-85 ftm) either in the middle of the deutomerite 
01 at the shoulder. The deutomerite ?.nd the proto- 
merite are separated by a.n ectoplasmic indentation. 
The protomerite is usually bell-shaped (Fig. 1 B) 
and rarely shows slight variations. It measures 
14/xm X 19jum. In majority of sporonts, its length 
is about l/12th of the total body length (PL: TL 
ratio, 1: 12). The endopiasm is fine and granular. 
The densely stained area at the apex of the proto¬ 
merite appears to be the congregation of the remini¬ 
scence of the epimerital myonemes. The deutomerite 
is elongated and is swollen at 2/3rds from the anterior 
end. It suddenly tapers to a narrow cylindrical 
form terminating into a blunt end posteriorly. In 
greater number of sporonts, the width in the swollen 
region is about 3 times that of the protomerite 
(PW: DW ratio, 1 : 3). The endoplasm within it is 
uniformly. granular. The nucleus is ellipsoidal 
(15-25 jam X 10-18 /xm) with an eccentrically 
situated spherical (2-3 /xm in diameter) karyosome. 

Life-history Stages .—The newly formed gametocyst 
(Fig. 1 C) is oval in shape. During the course of 
development it becomes spherical and measures 
85-95jLtm in diameter. Such cysts mature on the fifth 
day af their development in moist chamber and 
release sporocysts by simple rupture. The mature 
sporocysts (Fig. 1 D) are spherical (7-8 jam in diameter) 
in shape with relatively thick (2 jam) cyst wall en¬ 
closing eight sporozoites. The transverse sections 
of the proventriculus of the gut of the millipede showed 
intra-epithelial trophic forms (Fig. 1 E). It has a 
dome-shaped hyaline epimerite, globular protomerite 
and an oval deutomerite enclosing an ellipsoidal 
nucleus. The epimerite is retained in the lumen dwel¬ 
ling cephaionts (Fig. 1 F) till they reach the length of 
about 75 jam. An oval deutomerite of the trophic 
forms, in the course of development, becomes elongated 
and attains the shape as in sporonts. Likewise, the 
globular protomerite becomes bell-shaped as shown 
in Fig. 1 A. 

This gregarine species seems to have stimulated 
great deal of interest in the earlier workersh^,^^ 
Stenophora nematoides was first reported^ from the 


millipede Strongylosoma italiciun Latz., to behaving 
polymorphic forms, viz., “constriction type’’ art! 
“nematoid type”. Later, the “constriction type 
was regarded^ as an early developmental stage in k 
process of formation of an adult (“iiematoid typc"i^ 
sporont. However, based on the morphologic.il! 
features and stainability of specimens, these pi;h i 
morphic forms have been considered^ as two disiitici ■ 
species: the “nematoid type” as Stenophora iienumr 
des'^ and the “ constriction type ” as Stenophora ozakir. 



A. Mature sporont. B. Enlarged protomerite. 

C. Freshly-formed gametocyst. D. Sprccyst with thick 
cyst well. E. Cephalont about to emerge from the 
epithelial cell. F. Lumen dwelling ceplialin. i 

The gregarine specimens observed in this study m [ 
identical in many respects with the “ constriction type" 
described by the earlier worker S“’^ and also wiii' | 
Stenophora ozakiP except for slight variations iii i. 
respect of deutomerite shape: some forms were eir- { 
countered with maximum width at the anterior l/3rds. | 
in the middle of the body and also at 2/3rds from \k < 
anterior end. Such variation in the deutomerite form 
is likely to appear in the process of movement of the | 
gregarine. Hence, the gregarine species is regirrdd li¬ 
as Stenophora ozakip. I 

These supplementary observations, apart horn 
revealing the life-cycle of the gregarine, confirm the : 
validity of the species under the genus Stenoplumi'. ■ 
Department of Microbiology, S. D. Amo-ji. 1 

Karnatak University Post- Graduate Centre, » 

Gulbarga 585 105, Karnataka, India, 

March 10, 1977. j 
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THE ROLE OF ENDOTHECIUM IN THE 
IDENTIFICATION OF UMBELLIFERS 

In the anther the endothecial cells develop charac¬ 
teristic fibrous thickenings^’-. Sehgal- observed 
that these thickenings are attached on the inner 
tangential walls and they appear like a 5-7 ribbed' 
inverted umbrella in the lateral and surface view. 
This interesting observation prompted us to 
examine the smear preparations of the endothecium, 
in the various genera of the family at our disposal. 

There is a stellate thickening in each endo¬ 
thecial cell in all the seventeen genera described 
here. They are accommodated in the cells in such 
a way as to simply appear fibrous as in most of 
the angiosperms (Fig. 1). However, the central 



Figs. 1-7. Endothecial thickenings in Umbelli- 
ferae. Fig. 1 . T.s. Psammogeton hiternatiim, a 
portion of anther wall, endothecium. Fig. 2. 
Biipleumm sp., whole mount of star-shaped 
thickening from an endothecial cell, 7 rays. Fig. 3. 
Sanicula europea, same, 8 rays. Fig. 4. Chaero- 
phyllum aromaticum, same, 9 rays. Fig. 5. Foeni- 
cuJiim vulgare, same, 10 rays. Fig. 6 ^. Anthriscus 
sylvestris, same, 11 rays. Fig. 7. Peucedanum 
graveolens, s 2 imQ, 12 rays. 

portion of the star is spread over in the form of 
a plate on the inner tangential wall and 7-12 rays 
(Figs. 2-7) diverge, extending up to the outey 
tangential wall of the cell. The size of the star, 
the. diameter of the plate and the number of rays 
to a star appear to be characteristic for a genus. 


The rays are larger in Sanicula europea L., 
Astraiitia major L., Seseli indicurn W.A., Foeniculum 
vulgare Mill., Peucedanum graveolens L., Laserpi- 
liiim peucedanoides L., and Daucus carota L.; 
medium sized in Chaerophylliim aromaticum L., 
Anthriscus sylvestris (L.) Hoffm., Smyrnium per- 
joliatum L., AngeUca sp., Angelica archangelica L., 
Trachyspermiim animi L., Ferula communis L., and 
Cuminum cyminum L.; smaller in Erynglum amethy- 
stimim L., Psammogeton hiternatiim Edgw., Bupleu- 
rum sp., and smallest in Coriandrum sativum L. 
The diameter of the plate of the star is larger than 
the length of the ray in Eryngium amethystinum 
L., Chaerophylliim aromaticum L., Bupleurum sp., 
Foeniculum vulgare Mill., Peucedanum graveolens 
L., Angelica archangelica L., and Daucus carota 
L.; smaller in Sanicula europea L., Anthriscus 
sylvestris (L.) Hoffm., Coriandrum sativum L., 
Seseli indicurn W.A. and Angelica archangelica L.; 
and both of them are almost of equal size in 
Astraiitia major L., Psammogeton biternatum 
Edgew., Smyrnium perfoUatum L., Trachyspermiim 
ammi L., Ferula communis L., Laserpetiiim peuceda¬ 
noides L. and Cuminum cyminum L. 

It is concluded that the size of the .star and its 
rays may provide diagnostic characters for the 
identification of at least the genera of the Umbelli- 
ferae. 

We are grateful tO' Professor J. Heslop-Harrison, 
F.R.S., E.x-Director, Royal Botanic Gardens, Kew, 
England, for the material of many umbellifers, and 
Dr. D. Singh, Head of the Department of Botany, 
University of Rajasthan, for laboratory facilities. 

Department of Botany, Krishna Arora. 

University of Rajasthan, B. Txagi. 

Jaipur 302 004, 16, 1977. 
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AMYLASE SECRETION BY SEED-BORNE FUNGI 
OF SORGHUM VARIETY CSH-1 

Deterioration of grains is usually attributed, to the 
action of extracellular enzymes secreted by seed- 
borne fungi or bacterial. A study of seed-borne 
fungi of Jo war vulgare, variety CSH- 1 ) revealed 
constant association of certain fungi with deteriorat¬ 
ing grains. Experiments were conducted to assess 
the ability of these fungi for the secretion of amylase. 

Standard blotter test was employed for the deter¬ 
mination of seed-nrycoflora. For enzyme produc¬ 
tion a basal salt medium (0*25% KNO 3 ,0-1% KH 2 PO^, 
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0-05% MgS04.7H20) containing either 1% soluble 
starch or Jowar meal (JM) from variety CSH-1 was 
used at pH 5*4. Twenty-five ml of medium was 
seeded with 0-5 ml of spore suspension prepared 
by harvesting the spores from five day old PDA slant 
cultures with 10 ml of sterile water. The cultures 
were incubated for five days on a rotary shaker (150 
rpm) at 27±1°C. Culture filtrate obtained by 
filtration through Whatmann No. 40 filter paper was 
used as the crude enzyme prepa.ration. Amylase acti¬ 
vity was assayed by determining the increased amount 
of reducing sugars using 3, 5-dinitrosalicylic acid 
(DNSA) reagent^. One ml of crude- enzyme (cul¬ 
ture filtrate) was incubated with 1 ml of substrate 
(1% soluble starch-BDH in 0-016 M acetate buffer 
at pH 5-0) in a test tube for 10 minutes at 28 ± 1° C. 
The reaction was terminated by adding two ml of 
the DNSA reagent. The tubes were kept in boiling 
water for 5 minutes, immediately cooled in running 
tap water and the contents were finally diluted to 
20 ml. Blanks were prepared by incubating the 
starch solution with heat inactivated enzyme in the 
same manner. Colour intensity was read at 540 nm 
in Erma AE-II Colorimeter. Maltose released mg/ 
ml of the culture filtrate was calculated form the 
standard curve prepared using different concentrations 
of maltose. 

Different types of fungi {Aspergillus niger^ A. 
sulphureus, Alternaria tenuis, Curviilaria limata, 
Fusarium moniliformae, Helminthosporiiim rostratum, 
Mortierella humicola, and Rhizopus oryzae) could be 
isolated from the surface of the germinating seeds and 
their incidence ranged from 12-35%. C. lunata and 
F. moniliformae were associated respectively with 
35 and 22% seeds examined. A. niger and H. rostratum 
gave 12% incidence. All these fungi are known to be 
associated with starchy seeds^"^. Jower meal medium 
was preferred to starch medium by these fungi for 
amylase production. Maximum amylase activity was 
shown by A. niger (0-75 mg/ml on JM and 0-50 mg/ml 
on starch) and was followed by R. oryzae, F, monili¬ 
formae, H. rostratum, C. lunata. A, tenuis, A. sidphureus 
and M. humicola. A. tenuis gave slightly increased 
amylase activity on starch medium. Increased 
mycelial growth of moulds was noticed on the medium 
containing lower meal. A. niger and few other 
species of Aspergillus and Fusarium are also known 
to produce amylase on various media-’^-®. Jowar 
grains contain proteins and lipids in addition to 
starch. Superiority of Jowar meal medium to starch 
medium can be attributed to additional source of 
nutrients which probably stimulated amylase secretion. 

Post-graduate Department of S. S . Wadje. 

Botany, K. S. Deshpande. 

Science College, Handed, 

Handed 43l 602, October 6, 1976, 
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THE EFFECT OF WEED CONTROL TREATMENTS ^ 
ON BOTH WEEDS AND CYMBOPOGON 

CITRATUS I 


Many workers have pointed out the deleterious effect 
of weeds on yield as they are naturally saong 
competitors (Singh and Singh^, 1939; Klingman^, 1961; 
King®, 1966). However, very little work has been done 
to determine the effects of herbicides on aromatic 
plants. Marked increase in growth and oil content 
of rose. Salvia sclarea, peppermint and lavender due 
to herbicidal application was noticed by Kametino- 
brodskaja^ (1967). Moreover, during harvesting of 
Cymbopogon citratus some weeds collected with the 
main crop and affected its quality. Therefore, chemical 
control methods are highly desirable. 


Material and Methods 


The present work was conducted on the Experimental ' 
Station of Faculty of A.griculture, Tanta University, | 
Kafr-EI-Sheikh, Egypt. Seven pre-emergence herbi* | 
cides, Cobex 1 L, treflan 1 kg, planavin 1 kg, bhdex I 
1 kg, Cotoran 1 kg, perfbran 2 L, stomp 2 L per | 
feddan were used in this study. The experiment | 
included eleven treatments. The mentioned seven |; 
herbicides were employed in addition to a mixture | 
of half of the recommended doses of cotoran with |' 
bladex or planavin, hoeing and the unweeded control. 

A randomized complete block design with four | 
replications was used. | 

The clumps of Cymbopogon citratus were divided f 
into uniform slips and planted on March 18, 1975, ; 
at 50 cm spacing on rows 75 cm apart. The arei 
of each plot was 2 x 3 m. There were 16 plants per 
each plot. On April 24 the plants were fertilized with | 
200 kg of each of ammonium sulphate and super* i 
phosphate and 100 kg potassium sulphate per feddan I 
(hectare about 2*5 feddan). Irrigation was done | 
regularly. The above-ground parts were cut (10 cm | 
above-ground) on August 2, 1975, and volatile oil J 
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Treatment 

Weight of above¬ 
ground parts 
per plant 
(gm) 

Volatile oil in 
above-ground 
parts 
(%) 

Volatile oil 
content per 
plant 
(lig) 

Dry weight of 
weeds 
(gm/plot) 

1. Cobex 

323-5 

0-335 

1083 

231-0 

2. Treflan 

250-3 

0-341 

852 

689-1 

3. Planavin 

241-0 

0-338 

814 

692-5 

4. Bladex 

305-2 

0-350 

1068 

354-1 

5. Bladex + Cotoran 

307-5 

0-342 

1050 

306-2 

6 . Planavin + Cotoran 

265-4 

0-348 

923 

656-4 

7. Cotoran 

318-6 

C-336 

1071 

240-5 

8 . Preforan 

211-9 

0-335 

709 

892-4 

9. Stomp 

203-7 

0-342 

697 

869-6 

10. Hoeing 

297-0 

0-340 

1009 

184-9 

11. Control 

198-5 

0-332 

658 

1029-2 

L.S.D. at 0-05 

28-3 

N.S. 

87-1 

197-5 


content of the fresh above-ground paits was deter¬ 
mined by the Egyptian Pharmacopceid^ (1S63). All 
the weeds were collected at the end of the season, 
dried to constant weight for 24 hours at 90° C, and 
the dried weights as gm/plot were recorded. 

Results and Discussion 

Table I shows that the weight of fresh above-ground 
parts was significantly higher due to the herbicides 
Cobex, Bladex, Cotoran, a mixture of bladex and 
Cotoran and hoeing than the other treatments included 
in this experiment. The treatments included the hejbi- 
cides perform and stomp and unweeded control gave 
the lowest weights of fresh above-ground parts. These 
results obtained might be due to the weed control 
with Cobex, bladex, Cotoran, mixture of bladex and 
Cctoran and hoeing. This is confirmed by the lowest 
dry weight of weeds per plot found in those treat¬ 
ments. This reduced the competitive effects leading 
to the gain the growth of Cymbopogon citratus plants 
(Singh and Singh^, 1939; Klingman^, 1961; King3l966). 
Also this agrees with the findings of Kamennobrods- 
kaja^ (1967) with different herbicides on rose. 

The percentage of the volatile oil in the above¬ 
ground parts ranged from 0-332% to 0-350% with¬ 
out any significant differences between the treat¬ 
ments included in this experiment. The volatile oil 
content per plant followed the same trend as the 
weight of the above-ground parts. The highest vola¬ 
tile oil content per plant were from the treatments: 
Cobex, bladex, bladex plus Cotoran, Cotoran and 


hoeing. This result was confirmed by the previous 
studies by IC?jnennobrodskaja^ (1967) using different 
herbicides on rose. Salvia sclarea, peppermint and 
lavender. 

Tt could be noted from Table I that the dry weights 
of weeds per plot were generally lower in weeding 
treatments than those of the unweeded control. Each 
herbicidal treaiment, Cobex, bladex, Cotoran, Ccoto- 
ran plus bladex and hoeing caused a significant reduc¬ 
tion in dry weight of weeds compared with the un- 
wceded control. This result reflected on the yield 
of the main crop, Cymbopogon citratus, as the higher 
yield the lower the dry weight of weeds. 

Faculty of Agricultuie, H. M. El-labban. 

Tanta University, M. A. Ashry. 

Kafr-El-Sheihh, Egypt, A. S. El-NaWawy* 

June 9, 1977. \ 
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CYTO-TAXONOMIC STUDIES IN 

CHLOROPHYTUM KER-GAWL. (LILIACEAE) 

Sixteen wild species of Chlorophytum Ker-Gawl. 
are reported from India, of which except for four 
species restricted to North-Eastern India, the rest 
occur along Western and peninsular India. The 
centre of dispersal is possibly along Western Ghats 
where at least 8 species are endemic to the region. 
Cytological studies, mostly confined to the chromo¬ 
some studies and karyomorphology have been 
carried out on eleven wild species by various 
workers but reports pertaining to C. attenuatum^ 
and C. glaucum^ are evidently based on mis- 
identification. During the course of a taxonomic 
revision of the genus, meiotic studies following 
the normal aceto-carmine squash technique were 
carried out on 7 species, of which three marked*-* 
in the table are first reports. Voucher specimens 
are deposited at BSI. 

Chlorophytum borivilianum Sant, and Fernandez, 
endemic to Maharashtra and readily distinguished 
from all other species by the tubers arising directly 
from the base, reveals n = 8 which is a first 
report. Three other species investigated, vf^., 
C. bharuchae Axis, et al., C. laxum R. Br, and 
C. tuberosum Baker also exhibit n = 8 which agree 
with earlier findings {cf. Table I). Meiosis was 
regular in all the above species except in C. laxum 
where pollen mother cells also exhibited various 
multivalent associations as 6^^ + 1^^, + l^and 


4ii + 2besides the normal 8 bivalents. Aj - 
reported by Naiki lagging of chromosomes aii'i 
the tendency for elimination of one imorienteil 
bivalent was observed in C. laxum. All the above 
four species are diploids with x zr 8 and well | 

adapted to survive from arid tracts to deciduous ■ 
forests. 

As Panigrahi'^ has clarified, C. orchfdastriiin 
Lindl. is exclusively African, never occurring will 
in India, the binomial wrongly applied in the , 
various floras to the Indian species which is actually 
referable to C. nimmonii Dalz. The present report . 
of 11 — 21 for this species agrees with the findiDg:^ 
of Sheriff^ for the peninsular Indian plants. He haJ 5 
reported under '‘C. orchidastrum'\ Both C. glaiicuni 
Dalz. and C. gJaiicoldes Blatt., restricted along the 
Sahyadri ranges, reveal n — 21 which are new 
reports. Incidentally the report^ of 2 n — 16 for | 
C. glaucum collected from Daulatabad (Marathwada) f: 
is a misidentification for C. bharuchae, so common ^ 
at Daulatabad but where C. glaucum does not occur, f 
All the three species are hexaploids with x-l 
In these species a large percentage of meiocylei I 
form various multivalent associations such v 


"^11 + 




indicaong partial homology between the chromo¬ 
somes. The evidence is rather meagre to commeiv. 
on the nature of polyploidy but possibly autopoly¬ 
ploidy is involved. 


Species 


Table T 

Voucher specimens 
deposited in BS/ 


Earlier reports 


1 Chlorophytum bharuchae 
Ansari et uL 

2. C. laxum 


3. C. tuberosum Baker 


4. C. borivilianum 

Sant, et Fernandez 

5. C. nimmonii "Dalz. 

6 . C. glaucum Dalz. 

7. C. glaucoides Blat I:. 


Junnar, Ansari 88712 
Junnar, Ansari 88778 


Shahapur (Thana Dist.) 
Billore 111826 

Matheran, Ansari 104944 


n = 8; 2 a2 = 165 

= 7 ;2n = 14 (cf. Naik^ for 
(non-Indian) details) 

« = 8; 2/2 = 16 do. 

(Indian) 

= 8, 2/2 == 16 (cf. Sheriff and 
Chennaveeriah- 
for details) 


Onda (Goa) Raghavan 103377 
Mahabaleshwar, Ansari 67594 

Purandhar, RollaS. Rao 88629; 
Thana, Billore 112909 


2n = 42 
*/2 = 21 


* New reports, ** cf. Naik^ for reports by other workers, 
•je** (.j' Sheriff and Chennaveeriah^ for reports by other workers. 
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Detailed morphological studies supported by field 
observations and experimental cultivation suggest 
that the status of C. acaulc as a distinct species is 
doubtful and it may be only a variant of C. taxiini 
as hinted by J. D. Hooker in the Flora of British 
India. In C. acaule, very few llowers are produced 
on a sessile corymbose inflorescence hidden beneath 
the sheathing base of the leaves whereas in C. laxum 
the scape is filiform and flexuoiis with lax flowers. 
However, C. laxuin also exhibits the typical inflore¬ 
scence of C. acaiile when exposed to xerophytic 
conditions and under cultivation both types of 
inflorescences occur in one and the same plant. 
This is further supported by both species having 
.Y = S. Incidentally, the reporting of In = 28 for 
C. attenuatnm by Naik^ is a misidentification for 
C. comosLun, a cultivar (personal communication). 

Summing up, barring C. maJaharicuni Baker, 
C. breviscapum Dalz., C. attenuatnm Baker and 
C. undulatum Wall, the remaining 12 species fall 
under two .series. The series with .y = 8 is 
exclusively composed of diploids (5 species) whereas 
different ranges of polyploidy are seen in y = 7 
series. The complete absence of polyploids and 
the greater number of diploids under y = 8 series 
(as against the wide range of polyploids and only 
one diploid under the y = 7 series), the tendency 
to eliminate one iinoriented lagging bivalent in 
C. laxiim, coupled with the primitive karyotype in 
the Y = 8 series^ indicate that the basic number of 
Y = 7 is advanced and derived from y rr 8. 

The authors are thankful to the Director, 
Botanical Survey of India, for facilities and to 
Dr. V. N. Naik, Marathwada, University, for dis¬ 
cussions and clarification. 

Botanical Survey of India, R. Sundara Raghavan. 
Western Circle, M. Y. Ansarf. 

Poona 1, S. Y. Kamble. 

Fehriiaiy 4, 1977. 
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POLLEN GRAINS IN THE STYLAR CANAL OF 
MO RING A CONCANENSIS NIMMO 
The flowers of Morin^a concanensis, a chloro- 
embryophyle, are protandrous and have five fertile 
.stamens of unequal height and the anthers dehisce 
longitudinally forming a ‘head’. Abundant pollen- 
kitt is found around the pollen grains which adhere 
in lumps (Figs. 3, 4). Hs presence may also be 
responsible for the adherence of Ubisch bodies tO’ 
the pollen grains even after pollination (Figs. 1, 
3-5), a feature hitherto unrecorded. 

The style and stigma remain below the anthers 
iipto the time of anthesis. The style, however, 
elongates at a later stage and the stigma comes to 
lie at a higher level. To' start with, the styiai- 
canal, which opens to the exterior, is narrow at 
the apex (Fig. 2), but attains its maximum develop¬ 
ment as the gynoeciiim matu.lres and a clear 
circular aperture could be observed in the region 
of the stigma, which is described as truncate 
(Gamble-, 1925; Hutchinson'^, 1960 ; Lawrencc'h 
1960), but a critical examination reveals it to be 
SLibdentate. After anthesis the pollen falls on the 
stigma of some of the flowers and as the .style 
slowly elongates pushing its way between the 
anthers, the pollen mass is gently pressed on the 
stigmatic surface and consequently it is forced Into 
the stylar canal. Some of the pollen grains slowly 
descend down on their own weight. Despite care¬ 
ful observations made on 20 plants, no insect agent 
bringing about pollination could be found. Further, 
no trace of any 'pollination drop’ secreted by the 
stigma could be detected even after examining 
hundreds of flowers. 

The .stigmatic surface is slightly glandular and 
the outer epidermis is cutinised (Fig. 3). The 
cells of the transmitting tissue of the stylar canal 
are elongate and slightly cutinised (Fig. 3). In. one 
section as many as 28 pollen grains could be seen 
in the stylar canal and some of them, had 
germinated (Figs. 4, 5). Since some preparations 
•showed, germinating pollen grains in the anther 
itself (Fig. 1), too much importance cannot be 
attached to the place of germination of the pollen 
grains. 

Although there have been some reports on the 
occurrence of intracarpellary pollen grains in 
angiosperms, the precise mechanism responsible 
for this phenomenon has not been satisfactorily 
explained (Eamesi, 1961, p. 203 ; Maheshwari*!^, 
1960, p. 11). It becomes obvious that in Moringa 
concanensis, it is brought about by mechanical 
forces. 

In some preparations, the cells of the .stylar 
^apal elongated radially, became raeristematic aptl 
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plugged the passage of the stylar canal (Fig. 6). 
Such a feature is unknown in angiosperms, although 
an analogous situation is known in G net urn, where 
the plugging tissue of the micropylar canal is 
integumentary in origin but without the meristc- 
matic activity of the cells. 



Figs. 1-6. Moringa Qoncanensis Nimmo. Fig. 1. 
T.S. part of dehiscing anther lobe showing abundant 
XJbisch bodies clinging to the pollen grains, 
X 1,150. Fig. 2. L.S. part of style sho-wing the 
stylar canal, X 320. Fig. 3. L.S. apical part of 
style showing pollen grains andi Ubisch bodies, 
X 1,150. Fig, 4. L.S. part of the style showing 
pollen grains at various distances, Ubisch bodies 
and germinated pollen grain, X 320. Fig. 5. L.S. 
part of the stylar canal showing 23 ouit of 28 pollen 
grains (see text). Note the germinated pollen 
grains and Ubisch bodies, X 1,150. Fig. 6. L.S. 
.style showing the sub-apical plug, X 320. 

(cm, cuticle; gpg, germinating pollen grain ; pg, 
pollen grain ; pt, pollen tube; .yc, stylar canal ; uh, 
ubisch bodies ; sp» stylar plug.) 

A detailed account of the life-history of 
MxOringa concanensis will be published elsewhere. 

The senior author expresses his sincere thanks 
to the U.G.C. for an honorarium and to the 
authorities of A.N.R. College for facilities. Our 
thanks are also due to Messrs. M. A. Jabbar and 
D. Lakshmana Rao, for their help in collecting 
the material and to Dr. (Mrs.) N. Lakshmi, for 
taking the photographs. 
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QUANTITATIVE ESTIMATION OF THE TOTAL 
CARBOHYDRATES, PROTEINS AND NUCLEIC 
ACID CONTENTS IN THE THORACIC 
GANGLION OF POT AMO N MAGNUM 
MAGNUM (PRETZMAN) 

The present investigation deals with the quantitative : 
estimation of the total carbohydrate, protein and ' 
nucleic acid contents in the thoracic ganglion of I 
Pofamon magnum magnum. Very little work has i 
been done in this field and most of our information i 
was obtained from the histochemical studies. It f 
has been shown by Otsu^ and Otsu and Sonobe“ (electro- F 
phoresis and paper chromatography) that certain j 
chromactivating substances extracted from the thoracic ! 
ganglion of the crab, Eriocheir japonicus cc ntain cystine i 
and further suggested that these substances are poly- F 
peptides containing 10 to 13 amino acid residues, ^ 
including cystine rich S-S bonds. The existence of 
chromatophorotropins in the thoracic ganglion of ; 
crustaceans has been demonstrated by Smi Enaffli‘ : 

and Brown®>®. | 

The thoracic ganglion was obtained in all the four ; 
seasons. Total carbohydrates, proteins and nucleic i 
acids were quantitatively determined by standard ; 
methods’^"^®. 

The results are summarized in Table I. i 

Table I f 


mg/gm fresh weight 
Material-:- 


detected 

Summer 

Autumn Winter 

Spring 

Carbohydrates 

0-595 

0-577 

0-534 

0-589 

Proteins 

0-911 

0-915 

0-934 

0-928 

Nucleic acid 

0-412 

0-466 

0*567 

0-427 


It shows that proteins constitute the majer part y 
of the thoracic ganglion. In winter, the ganglionjc I 
mass contains more of protein and nucleic acid than r 
in ether seasons while the amount cf carbohydrates I 
is maximum in summer. r 

It is difficult to interpret the presence of more ; 
material in winter than in other seasons, but it is : 
logical to assume that during aptiye period the demanil 
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for secretory maJerial is more and, therefore, there 
is a depletion of secretory material in the cells. 

Department of Biology, L. J. Rashan. 

College of Science, 1. C. Baid. 

University of Mosul, Mosul, A. M. S. Mohammod. 
Iraq, June 13, 1977. 
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CHEMOTAXONOMY OF A FEW MEMBERS OF 
SCROPHULARIACEAE 

Scrophulariaceae include 220 genera and 3000 
species (WilUs^^, 1966) and some of these are parasitic 
like species of Striga and Sopubia. While the mem- 
bets of the family including parasitic species, have 
received attention from such aspects as of floral 
anatomy, embryology, palynology and cytology, 
they have not received much attention from the 
discipline of chemotaxoinomy. The literature on 
this aspect has been cited by Gibbs*^ (1974). The 
present paper deals with the cheraotaxonomy of Sopu¬ 
bia delphinifolia (L.) G. Don., Striga augustifolia (D. 


Don) Said, S. sulphiirea Dalz., S. asiatica (L.) Kuntze, 
S.densifiora (Bentham) Bcntham and S. gesnerioides 
(Willd) Vatblc. 

The materials ot these species for the present study 
were collected from plants growing wild in the Kaka- 
tiya University campus. Using 80% ethanol extracts 
ol entire plants at the time of flowering and fruiting, 
tests for the following substances were carried out: 
carbohydrates (Molisch test), saponins, tannins, 
flavonoids, alkaloids, phenols, indoles (Ehrlich test), 
leucaanthocyanins, triterpenoids (Holler’s test) and, 
triterpenoids/steroids (Lieberraann-Bur chard test). 
Syringin test, Maule test, HCl/Methanol test, cigarette 
test, het water test, leucoanthocyanins test ‘A’ and 
Auronc test ‘A’ (Gibbs^, 1974) were done using fresh 
stems, leaves and flowers. 

The results of the tests are presented in Table I. 

It will be seen from the table that all the species 
gave -fve reactions for carbohydrates, flavonoids, 
phenols, maule test, cigarette test and hot water test. 
The last two tests, namely, cigarette and hot water 
tests could not be carried out for Striga gesnerioides 
since they are leafless. Uniformly negative results 
were obtained for tannins, triterpenoids, alkaloids, 
indoles, leucoanthocyanins, syringaldehydes, HC]/ 
methanol test and Aurone test ‘ A ’ in the case of all 
the taxa. The last test was carried out only for the 
flowers of Striga sulphiirea which are yellow. Thus 
all the species exhibit a uniformity in their chemical 
characters. Striga gesnerioides and Striga densU 
flora gave positive reaction fer saponins, while the 
rest of the species gave negative reactions. In case 
of Sopubia delphinifolia, however, the saponin test 
is doubtfully positive. 

Table I 
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For Holler’s test for tritcipnoids all the species 
gave negative results while Sopubia delphinifolia gave 
a doubtfully positive reaction. In Striga augusti- 
folia, Striga gesnerioides and Striga densiflora, the 
Liebermann-Burchard test (triterpenoids/steroids) is 
positive indicating the presence of steroids in these 
taxa. Interestingly enough, Sopubia delphinifolia 
gave doubtfully positive results for both these tests. 
This may seem to indicate the doubtful presence of 
both triterpenoids and steroids. 

From the above discussion, it is clear that all the 
species under the present study agree closely in their 
chemical characters. They also resemble broadly 
the other taxa of Scrophulariaceae in these charac¬ 
ters. Further, the available data from disciplines 
like morphology (Varghese^®, 1967), anatomy (Met¬ 
calfe and Chalk, 1950), palynology (Erdtman^, 1971) 
and embryology (Davis^, 1966; Tiagi, 1956®, 1965^, 
19668; ArckaF, 1966; Arekal and Raju^, 1967; Tiagi^, 
1968) also show that the taxa included in the present 
study resemble the other taxa of Scrophulariaceae. 

Our thanks are due to Prof. U. B. S. Swami, Profes¬ 
sor of Botany, Kakaiiya University, Warangal, for 
facilities and encouragement. Our grateful thanks 
are due to Dr. K. Subramanyam for his valuable 
criticism. 
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SHORT SCIENTIFIC NOTES 


Dissociation Products and Dissociation Energies of 
and States of Diatomic MgS 

As the diatomic MgS is chemically stable, it is c f 
interest to determine the dissociation energies and 
dissociation products of the ground and excited states 
of MgS molecule in understanding the nature of the 
chemical bond. From the experimental data available 
on the X22^ and B^X states of MgS^, potential enei gy 
curves have been drawn for the ground and the excited 
states using the RKRV method. These curves 
have been used to determine the maximum and mini¬ 
mum points of vibration for these two states. 

The dissociation energies of these two states have 
been estimated by fitting the empirical functions^ 
of Lippincott, H-H and the electronegativity func¬ 
tions to the true potential curve. The estimated values 
of the ground X’-i? and excited states are 2*4 ev 
and 2*2 ev respectively. By using the estimated 
dissociation energies, excited state is found to 


dissociate into an excited 'Mg(®P) and an unexcited 
S (®P) whereas the ground state (X^-S") dissociation 
products are written down in the traditional way" 
as an unexcited combination of Mg (^S) and S (®P) 
atoms which are in consistency with the Mullikanes 
correlation of atomic and molecular states. 

One of the authors (M.L.P.) wishes to thank C.S.LR., 
New Delhi, for financial support. 
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^iienopodium muralei A Local Lesion Host for 
Cucumber Mosaic Virus (CMV) Isolated from Vinca 
r/>sea 

Chenopodiiini murale has been reported as a local, 
J^sion host for some plant viroses (Horvath, \ 1969; 

1972; Padma and Summanwar-, 1973). 
Experiments were carried out to determine the 
of C. murale as a local lesion host for CMV 
Csplierical) isolated from V. rosea (Rajyalakshmi Rao'^, 
1976) in addition to Chenopodium aniaranticolor, 
"Llae CMV culture was maintained on Nicotiaiia 
fabacum cv. White Burley and AT. glutinosa in an 
i nseetproof ^lass-house. 

The test plants of C, murale were raised in 6 cm 
filled with sterilized soil and kept inside the 
inseciprocf glass-house. Per inoculations the con¬ 
ventional method of macerating the infected leaf 
3tiiaterial in pestle and mortar and rubbing the leaves 
of test plants by means of cotton swab was employed . 
Within 5-6 days of inoculation, distinct countable 
20—22 chlorotic circular lesions were produced by 
the virus which turned necrotic with a pale halo over 
13eriod of 10-12 days. Back inoculation from 
lesions on C, murale produced typical lesions and 
infected N.tabacum zxid N, glutinosa systematically. 

The authors are thankful to Dr, V, V. Chenulu» 
LCead of Plant Pathology, T.A.R.I., New Delhi for 
providing necessa.ry facilities and Dr. V. S. Verma 
for going through the manuscript and his valuable 
suggestions. 

t>ivision of Mycology and D. Rajyalakshmi Rao. 
Plant Pathology, S. P. Raychaudhuri. 

New Delhi llO 012, 

April 18, 1977. 
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Two New Leaf Spot Diseases 

During the year 1972-73 the authors observed two 
leaf spot diseases, caused by pathogenic fungj in the 
Botanical Garden, B.H.U. Two pathogens were 
isolated from infected leaves using Czapek’s agar 
medium at 25i;TC. The cultures of the fungi 
were identified and deposited in the Department of 
Botany, B.H.U. The morphological characters of 
tde species were similar to those of type species. 
Xh-O diseased specimens were deposited in Herb 
Oryptogammae Indicae Oricntalis at Divisicn cf 


Mycology and Plant Pathology, I.A.R.T., New Dellii-12' 
The accession numbers assigned to these are H.C.LO. 
32409 and 32410 for Terminalia chebula and Acorns 
calamus bests respectively. The symptoms of the 
diseases a»c described below: 

Phoma arcuata (Cooke) Sacc.^ produced brown 
bionaceous, irregular, 0*5-5 mm spots on the leaves 
of Terminal ia chebula Retz. The colonies on the 
Czapek’s medium showed pycnidia of umber coloured 
in early stage, later turned black-brown to black, 
csliotate, and crunipcnt. Conidia were 1-ceiled, 
6*14 X 4-55. 

The infected leaves of Acorns calamus Linn, by 
Gloeosporiimi polymorphum Trin.“ were showing elon¬ 
gated, rusty pustules. The colonies on Czapek’s 
agar was floccose, cinnemon coloured, erumpent. 
Conidia were hyaline 1-celled, 8-22 X 3-4 fi. 

The pathogenicity tests on their respective hosts 
were found to be satisfactc ry. The above-mentioned 
diseases are now records. 

Department of Botany, I. D. Singh. 

BanarasHindu University, R. C. Gupta. 

Vaianasi 221 005, June 23, 1977. 
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Occurrence of Barking Deer, Muntiacus muntijak 

Zimmermann from the Prehistoric Site of Kalibangan, 

Rajasthan 

The animal remains excavated by the Archaeological 
Survey of India in the year 1963-65 from the prehistoric 
site of Kalibangan in Ganganagar District of Raja¬ 
sthan, India, contains two skeletal remains of the 
barking deer, Muntiacus muntijak Zimmermann, 1780 
(Cervidae: Munliacinae). These are fragments of 
the distal end of right femur and distal end of right 
humerus bearing legend “Site-KLB-2, locus XA 
17 qd-4, stratum-2 The maximum length of the 
distal condylar portion of the right humerus of Kali¬ 
bangan specimen is 25*8 mm {cf. 27*0 mm in a 
recent specimen in 7.S.I. coll.). 

The find of the remains of the barking deer has 
significance in throwing light on the ancient distri¬ 
bution of this deer in India. The only other record 
of recovery of barking deer from prehistoric site is 
a molar tooth from Nagarjunakonda {ca. 200-1200 
A.D.) in Guntur District (Andhra Pradesh) (Nath“, 
1968). 

The present distribution of baiking deer in India, 
according to bibliographic sources, includes Bhutan 
Duars and Assam, Peninsular India, Ceylon, Burma 
etc. It does not seem to have been recorded from 
Rajasthan, and the known habits of this animal 
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preclude its presence in dry arid tracts without floral 
canopy. In the context of the present‘distribution 
of this species in India, the find of fragmentary remains 
of limb bones of the barking deer in Rajasthan has 
considerable historical interest, indicating that 
three millennia ago this tract, now a sandy waste, was 
well-forested and had the right ecological conditions 
to support the existence of barking deers. With 
desertification, the area seems to have become un¬ 
suitable for this species which, consequently, seems to 
have disappeared from there. 

Zoological Survey of India, S. Banerjee. 

8, Lindsay Street, R. N. Mukherjee. 

Calcutta 700 016. 

June 16, 1977. 
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A New Fruit Rot of Mango 

An undescribed fruit rot disease of mango (Mangi- 
fern India L.) was observed by the authors and the 
causal organism was identified as Myrotheciiim rorh 
diim (Tode) ex. Fr. (No. IMI 141876). It was observed 
that slight injury was necessary for onset of infection. 

The disease was observed in “ Deshi ” (local) mango 
fruit. In the early stage one or two small nearly 
circular spots appeared on the lateral side of fruit. 
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which were light brown in the centre surrounded p r 
a dark brown band. The decay was confined to ili;! 
skin of the fruit in the earlier stage, while in thelait; 
stages it penetrated the deep mesocarp. Inletncl 
tissues appeared dark brown when the fruit wasQij 
open through the infected region. The dark grecif 
sporcdochia appeared on the infected areas as ih; 
disease progressed. 

M. roridimi elicited good deal of attention fmn 
the pathologists as it causes fruit rots and leaf Sfii|;i 
of several economically important plants in linj: 
country^’^. The perusal of literatures*'^ reveabJi 
that this pathogen has so far not been reported 
mango fruits. 

The authors are thankful to the Director, C.M.I, 
Kew, England, for confirming the identity of Hr 
pathogen and to the Department rf Atomic Enerf;.; 
Government of India, for award of Junior Reseaidf 
Fellowship to S. Kumar. I 
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REVIEWS AND NOTICES OF BOOKS 


Far Infrared Astronomy. Edited by Michael Rowan- 
Robinson. (Pergamon Press, Oxford, England), 
Pp. i~xiv+ 335. Price $20. 

The book under review is the proceedings of the 
first International Conference held at Windsor, U.K., 
during July 1975 and devoted to the whole of field of 
far infrared astronomy. It is divided into six parts, 

The first part. Instrumentation and Atmospheric 
Constraints, gives several papers describing the tech* 
niques that are being used in balloon-borne telescopes 
for infrared and far infrared observations. One paper 
deals with the constraints imposed by atmospheric 
fluctuations on far IR observations even at high alti¬ 
tude sites. 


The second part, Solar and Jovian Atniospte 
describes observations of the Sun and Jupiter atiiir 
sub-mm and far infrared wavelengths. It is stritei 
to note that very little work has been done ont 
solar system at these wavelengths. The third P' 
Cosmic Microwave Background, contains se\cr 
papers on instrumentation and some on observaiie: 
of the cosmic microwave background below 
wavelength where one expects the turnover ini; 
spectrum. It brings out clearly the severe probki 
encountered in such measurements like emissk 
from residual earth’s atmosphere even at ballot 
altitudes. 

Line Astronomy is discussed in the fourth 
which deals mostly with molecular line HaCOjft 
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and CO) observations at cm and mm-wavelengths in 
the direction of JR sources. IR and far IR line astro¬ 
nomy is still in its infancy and one hopes this field 
develops soon. The fifth part, Continuum Emis¬ 
sion, contains several papers on measurement and 
interpretation of continuum emission from galactic 
and extragalactic objects at mm and IR wavelengths. 
The last part, Theoretical Models, is devoted to papers 
giving the theory of IR emission from dust and grains 
in the interstellar medium. 

The book is extremely useful and contains contri¬ 
butions from the stalwarts in the field. The stimulating 
discussions which followed the presentation of every 
paper have been recorded meticulously. After going 
through this book, one is reminded of the Paris 
Symposium on Radio Astronomy in 1958. One 
cannot but agree with Dr. Rowan-Robinson, editor 

of the volume, who hopes “.this collection of 

papers will provide a stimulating introduction to this 
rapidly growing field, which stands roughly where 
X-ray astronomy stood 5 years ago and where radio 
astronomy did 25 years ago”. Let us also hope, 
as Professor J. Bast in remarks in the introduction, 
that as the number of far infrared astronomers grow, 
it may be hoped that at least some may decide to 
specialise in observations within our own solar system. 

This book will be a valuable addition to those libra¬ 
ries which are interested in astronomy and is a must 
for those who plan to enter the field of IR and far 
IR astronomy. 

The printing and get-up of the book is excellent 
but one would have liked the paper slightly less glossy 
to avo id glare as well as stickiness in moist conditions. 

N. V. G. Sarma. 


Ammonia (Part 111). Edited by A. V. Slack, and 

G. Russell James. (Marcel Dekker, 270 Madison 

Avenue, New York 10016), 1977. Pp. xv -1- 459. 

Price ^ 69-75. 

The present book Ammonia edited by Slack 
and James is part 3 of a four volume work on techno¬ 
logy and economics of ammonia production. The 
present volume mainly deals with production of 
ammonia from synthesis gas. The selection of subjects 
for various chapters is judicious some of them have 
been dealt for the first time. 

One of the interesting subjects discussed is the 
centrifugal compressors and their drives the former 
is more complete than the latter. The case histories 
of some of the failures of compressors and turbines 
given will be helpful to ammonia volant operators and 
designers. 

The chapter on ammonia synthesis are quite exhaus¬ 
tive, and these will be helpful to students as well 
as professional engineers. There seems to be a slight 


bias for low pressure ammonia synthesis. It should 
be borne in mind that processes applying higher pres¬ 
sures which are on the market are competitive. 

The chapter an commercial ammonia processes 
will be useful to operators and planners. Listing 
of number of plants, operating under each of the 
Processes is a good idea. The chapter on the materials 
ofconstruction deals with reformation and CO 2 removal 
sections only. Inclusion of other sections would 
have been quite useful. Use of computers for process 
analysis is a valuable new feature in this book and 
will be of interest to Indian Engineers. 

The chapter on ammonia production economics 
tries to confine a vast subject in. a single chapter. 
The section on economy of scale vs. market is worth 
special study by planners. In passing, it should be 
noted that cost figures given seem to be those valid 
for pre-energy crisis period. 

This book along with its earlier two parts should 
find a place in the libraries of all technical institutions 
and fertilizer plant owners. The final and fourth 
volume of Ammonia dealing with storage, handling 
and transportation of ammonia will be awaited with 
interest. 

H. Srikant. 


Biochemical Systems Analysis: A Study of Function 
and Design in Molecular Biology. By Michael 
A. Savageau. (Addison Wesley Publishing Com¬ 
pany, Mass.), 1976 Pp. 379. Price $ 26.50. 

This book is concerned with the analysis of the 
dynamic properties of interacting biochemical path¬ 
ways and mathematical description of chemical changes 
n biological systems. It is divided into three parts. 
Part I is a kind of introduction in which the nature 
of biochemical systems, thermodynamics and classi¬ 
cal enzyme kinetics are dealt with. Part II deals with 
more advanced mathematical techniques which 
include linear and non-linear systems analysis as 
well as dynamic solutions by computer. Part Ill 
is on the application of the mathematical techniques 
to the understanding of genetic and enzyme regulation 
in biological systems. The author discusses the diffi¬ 
culties involved in describing complex biochemical 
changes in mathematical terms and emphasises the 
need for applying approximations in deriving mathe¬ 
matical equations. 

Tliroughout the book the main topics of discussion 
are different types of metabolic pathways and their 
regulation. Attempt is made to give theoretical 
justification for the observed phenomena. Biochemical 
pathways take a variety of forms they may be linear, 
branched, convergent or cyclic. The pathway length, 
the characteristics of intermediates and the kinetic 
parameters of the reactions, the strength of feedback 
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inhibitions, the type of regulation etc., are important 
for the stability of the system. The mathematical 
analysis presented in the book shows that shorter 
pathways tend to promote stability of control by 
feedback inhibition, in addition to conservation of 
energy. In agreement with this, is the observation 
that in E. coli 12 out of 20 amino acids are synthesized 
by pathways shorter than 4. Nevertheless in micro¬ 
organisms, there are several pathways of 5 to 10 
reactions. A case in point is the histidine biosynthetic 
pathway of Salmonella typhimuviiim. Attempts have 
have been made to seek alternate explanations in such 
cases. The stability of histidine biosynthetic path¬ 
way has been attributed to the wide range of 
values of the enzymes of the pathway. Mathematical 
treatment of the kinetic parameters has shown that 
such systems indeed can exist. 

The book has an author index and a subject index 
and at the end of each chapter a number of useful 
references are given. A good background in mathe¬ 
matics and calculus is essential to grasp the contents 
of the book. 

Joseph D. Cherayil* 


The Propagation of Tropical Fruit Trees. By Garner, 
R. J. and Saeed Ahmed Chaudhri. (Commonwealth 
Agricultural Bureau, Farnham Royal, Slough, SL2 
3BN, England), 1976. Pp. xv + 566. Pricey 8.00; 
Overseas^ 9,60. 

This is a publication sponsored jointly by the F.A.O. 
and the Commonwealth Agricultural Bureau. The 
publication of this book fills a long void in the compi¬ 
lation of available information on the propagation 
of tropical fruit trees. Though lot of information is 
now available on all aspects of propagation of tropi¬ 
cal fruits, these remain more or less scattered in diffe- 


t Cunm 
Sciemi | 

rent journals, only a low of these are accessible to I 
most of the horticulturists. It is therefore a 
welcome development in tropical horticulture lliaif 
the authors have assigned to themselves. . 

This comprehensive review deals with the variouij 
aspects of propagation. These also include tk). 
management of a nursery, preparation of pplting com- ■! 
posts and even the locally available material thai'* 
could come very handy in nursery management. In. 
Part I, full details of propagation by cuttings, \k\ 
planting environment, the source of cuttings and dili'c-i 
rent preplanting treatments for the successful rootinjl 
of cuttings are given. In this part is also included, tliei 
different methods of grafting, mentioning theif| 
advantages and disadvantages. The methods adopted i 
for top working are also mentioned and these arij 
particularly useful in tropical countries where one* 
observes vast areas under seedling trees with good! 
varieties of known performance. 

In Part T(, the available information on the propa>! 
gation of individual fruit trees have been mentioned! 
in detail. General information regarding geog. aphid 
distribution, growth, habit, varieties and diseases anil 
pests have also been provided for each fruit crop 
which is very valuable. The authors have included 
almost all the important tropica] fruits. However, 
it would have been comprehensive if the propagation 
methods employed in citrus, banana and pineapple 
were also included in this book. 

Number of useful and clear diagrams have been 
given in the book which adds to its value. 

To summarise, the book is extremely useful le 
horticultural scientists, nurserymen and to amateur 
horticulturist and should find its place in every library 
dealing with horticulture. 

G. S. Randhawa. 


ALL INDIA SEMINAR ON ICHTHYOLOGY 


The first ‘All India Seminar on Ichthyology 
(AISI)' was held recently from May 23 to 26, 
1977 at Zoology Research Laboratories. M.M. 
College, Modinagar, under the auspices of University 
Grants Commission and the leadership of Dr. O. P. 
Saxena, The seminar was inaugurated by Hon’ble 
Dr. P. C. Chunder, Union Minister for Education. 
In all, 74 Ichthyologists from different parts of 
the country took part in the symposium. The 
business session of the seminar began from 24th 
May and these included sessions on (1) Morpho¬ 
logy and Anatomy, (2) Physiology and Biochemistry, 


(3) Cytology and Histochemistry, (4) Fishery Biology 
and (5) Systematics, Zoogeoigraphy, Ecology aiiJ 
Pollution. 

The seminar was concluded on 26th May 1971 
under the presidentship of a veteran Ichthyologic 
Prof. V. P. Agrawal, Principal, D. A. V. Collego, 
Muzaffarnagar and the delegates unanimoihly 
resolved that the first All India Seminar on Ichthc- 
logy’ was a long-felt desire of the Ichthyologi-I: 
and strongly recommended that similar seminars on 
Ichthyology should be organised frequently in 
different parts of thei country. 


6571/77. Published by S. R. S, Sastry, Manager, Current Science Association, Bangalore-560006 
and Printed at The Bangalore Press, Bangalore-56001f. 



TORSIONAL POTENTIALS FROM OBSERVED DIPEPTIDE CONFORMATIONS IN PftOtEiN 

STRUCTURE DATA 


A. S. KOLASKAR and D. PRASHANTH* 

Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560 012, India 

Abstract 

The {/i()-values obtaiaed from the crystal structure data of twentytwo globular proteins 
have been used to obtain the less understood torsional potential functions and (0), for 

rotations around the single bonds N—and C*^—C respectively, in polypeptides. The method deve^ 
loped to obtain these functions, from an analysis of the crystal structure data and energy calcula¬ 
tions on dipeptide units having different side chains, is discussed very briefly. The newly obtained 
torsional potential functions are: V, (<^) = — TO cos {4> -H 60°) and (i/r) = — 0-5 cos -f 60°) 
— TO cos (lip H-30°)— 0*5 cos (3j/f H-30°). The (<^, ^)-Ramachandran energy map obtained for 
an ‘averaged’ dipeptide unit, using these functions, is found to be in very good agreement with 
the energy map obtained from the experimental protein data. 


Introduction 

The prediction of preferred conformations of 
^ polypeptide chains, obtained by using semiempirical 
potential energy functions, depend on the accuracy of 
these functions. Ramachandran^ has indicated th^Jt the 
potential functions, which aie commonly used to 
predict the conformation of biopolyitiers, must be 
tested using data obtained from various physico¬ 
chemical methods on related small molecules and 
macromolecules. In this connection, from the 
studies on the packing of molecules in the crystalline 
state, it was shown that the nonbonded potential 
energy functions used in this laboratory, as well as 
the functions used by various other groups for the 
study of biopolymer conformation, give data which 
are in good agreement with experimental results-* 
however, studies carried out in our laboratory on 
model compounds using semi-empirical quantum 
chemical methods have indicated that the torsional 
potential function (<j>), for rotations <l> around the 
single bond N—C“, is smalh, while the to;sional 
potential function (ip), for rotation around the 
C®—C single bond is mainly two-fold in nature, with 
a large barrier of the order of 4-0 kcal/mole^’. From 
these studies the function (p) was suggested to be 
of the form 

V,(^)-cos2^0 

with 

-4-Okcal/moIe, 0) 

This is different from the previously accepted func¬ 
tions both in the form of (p) and the value of its 
barrier. Thus there is a need for a further investi¬ 
gation in order to obtain the correct nature of these 
less understood potential energy functions, (<j^), 
and (i/f), for peptide units. Therefore, we have 
analysed the observed distribution of tne quantities 
{.P, P) in the crystal structure data of cwentylwo 
globular proteins and derived from them the function 

* To whom reprint requests should be addressed. 


(<!>) and (p). The method developed for this 
purpose is discussed briefly in the next section, and 
the results are outlined in the succeeding seciion. 

Method 

In the semi-enipirical conformational energy calcu¬ 
lations on polypeptides and proteins, the total poten¬ 
tial energy is usually partitioned as 

V = V,,, - -h + V, W 4- V,(^) 

+ ( 2 ) 

where, is the nonbonded interaction energy, 
the electrostatic interaction energy, (^) and (p) 
are torsional potential energy functions, is the 
hydrogen bond energy and Vgg is the solute-solvent 
interaction energy. Out of these, the last term is 
least understood and very often it is neglected. We 
shall also do so. Similarly, if only short range inter¬ 
actions are considered, which form the dominant 
factor determining the conformation in globulai 
proteins^S then also can be neglected. Thus, 
the total potential energy can be written in the form 

V(g^,^)-Vi(^,^)-1-V2(^,^) (3) 

where 

V. =V„, +V.3 (4) 

and this term is dependent o^ die nonbonded inter¬ 
atomic distances r^j, and 

V. (<!>, P) = V,,, (<f, 0) = V, (^) -h V, W) ^5) 

and this term is dependent only on the values of the 
dihedral angles (^, p). Of these, the total potential 
energy in equation (3), namely V {p ,«/»), can be deter¬ 
mined for each amino c-cid residue from the observed 
distribution P (jf, p), in the (^, j/i)-plane, as obtained 
from the (<j>, 0)-data in a large number of proteins, 
using the Boltzmann relation'^*®: 

P (^,^)aexp~ V(^,^)/RT. (6) 

On the other hand, Vi (^, ip) can be calculated, for 
each amino acid residue, using the known potential 
energy functions and for which the parameters 
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employed are well established. We have used, for, 
this purpose, the 6 -exp nonbonded interaction poten¬ 
tial function with the constants given by Chandra- 
sekaran and Balasubramanian®, except for those 
involving hydrogens, for which a softened potential 
is used, by reducing the van der Waals radius of 
hydrogen by 0*1 The electrostatic energy 

Vgg was calculated using the monopole approximation 
and an effective dielectric constant^^. 

Knowing V and Vi, the effective torsional poteni 
tial energy, Va (<f, i/»), was deduced using eq. (3), 
This was then analysed as the sum of two compo¬ 
nents (tf>) and Vj (tp), as in eq. (4) and each was 
represented as a sum of Fourier components of the 
form 


V^(0) = V^icost^.- dsi) -f V^2 Cos(2^-(5^2) 
+ V ^3 cos (3^— Sqz) (7) 

in which (p) a.nd (tp) are obtained by substituting 
for 6, <p and ip respectively. 

To start with, (<p) was put equal to zero, as indi¬ 
cated by Kolaskar etal* s^nd the experimental data 
for Vgjjp («/f) were obtained by summing the experi¬ 
mental data of (<p, ip) over the variable <p and 
thus obtaining P^^p ( 0 ), andthen using a formula similar 
to eq. ( 6 ) to convert P^jp (^) into Similarly, 

Vi (tp) values were obtained from theoretical studies 
on dipeptide units while (p) values were got using 
eq- (3). The Fourier coefficients V ^2 and 
V 03 as well as the phase angles, (5^i, ^^2 and ^^ 3 , were 
obtained from these data of (p) versus p by stan¬ 
dard procedures. These values were refined by cal¬ 
culating back 


Vth (P) - Vi (P) + 1 cos ikp - (8) 

and converting these into theoretical probability data 
viz., Pti^ ip). Then, and <5^^ were refined by find¬ 
ing the best fit between P^^^ (P) and Pe^pW, as judged 
by the value of the R-factor 


R 


Pn 




(9) 


Having thus refined the i^ir-po ten tial, this was used to 
obtain P^^ iP) from (p, P) and V, iP), in exactly 
the same manner as was done for the ^-potential. 
Then V^jj-and (^ = 1 , 2 , 3) were determined, first 
roughtly by Fourier analysis, and then refined by 
making use of the R-value. This completes one 
cycle of refinement. 


In the same way, three cycles of refinement were 
carried out, first by summing over p and a.nalysing 
y^iP), and then by summing over p and analysing 
(^), each time. The a.ccuracy attainable for 
and was only of the order of 0 - 5 kcal/mole and for 
and was the order 30°. 


rOr:-. 

Results and Discussion 

The functions, ip) and ip), thus obiar di[ 
after three cycles of refinement for a dipeptidc i ea: 

Containing an Ala side chain, are 1 

Ve(W=- l-0cos(^'f 60°)-O-Scos ch 

X {Ip + 30°) I 

and a* 


OA) — 0*5 cos OA + 60°) — 1‘Ocos 
X HP + 30°) - 0• 5 cos (3^ -h 30°). 1 : 

A 

Applying these torsional poteniial functions, the\, 
of ytoiiPi P) was calculated, without including h, • 
gen bond energy, for an Ala side chain. For u 
parison with the observed data of ip, P), 5 
calculations were made !k)r three values of t (4 
namely, 105°, 110° and 115°, and the total potcii j 
energy was obtained as a “weighted” averi'.iji:i 
these three. The distribution of Vtij (<A, i j 
obained is shown in Fig. 1 by continuous lines, ll 
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Fig. 1. Isoenergy contours in the (<A, v5')-pliuie 1 
an alanine dipeptide unit at intervals of 0* 5 kcal/nk I 
The continuous curves are drawn using value,'; f 2( 
^ot P) obained from calculations using the fu| 
tions ip) and iP), as given by eq. ( 10 ) andil 
(11). The dotted curves are drawn by using if 
Pexp (Pi P) of Ala residues from 22 glolbii; I 
proteins. I 

k 

isoenergy contours are drawn at intervals of 0‘5k;| 
mole, above the absolute minimum. In the sd 
figure, the dotted curves correspond to the isoener f 
contours which were obtained from the values i' 
^exp P)i caJcula.ted for Ala residues, from the disi; 
bution in the iP, «A)“plane observed in the erji'; be 
structure data of the globular pioteins mentior; V 
above. It must be noted tht we have conside't 
only those Ala residues which were found to ott 
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outside the a-helical region and have avoided the 
influence of long range interactions to a very good 
extent. Hence, this map, obtained from the observed 
(iipeptide conformations in protein structure data, 
can be directly compared with that obtained from 
calculations on a dipeptide unit having an Ala side 
chain. A glance at Fig. 1 would indicate the very 
good agreement between theory and experimental 
data. However, we would like to caution that the 
experimental isoenergy curves are approximate as 
we had to draw them using only data from about 
300 examples. 

Similar calculations were carried out on dipeptides 
having Val, Leu, He, Ser, and Phe side chains, and 
the functions (<P) and OA) were obtained in each 
case making use of the experimental crystal structure 
data from globular proteins and the calculated values 
of Vi 4), taking into account the interactions 
with the side chains and the torsional potential for 
the side chains. 

These studies have given potential functions having 
only marginal differences in the values of the para¬ 
meters for the functions (^) and (»/r). Consi¬ 
dering all these functions obtained for the different resi¬ 
dues, a function which fits best the experimental 
protein data on these residues was deduced. This 
is given by 

V< W l*0cos(^ -I- 60") (12) 

and 

(«A) =- 0-5cos(«A - 1 - 60 ")- 1*0cos 
X + 30")- 0-5cos(3^ -I- 30") (13) 

These functions were then used to calculate the total 
“averaged” potential energy distribution in the 
(^, i//)-plane, for the different dipeptide units having 
side chains Ala, Val, Leu, He, Ser and Phe. The 
potential energy values were properly normalised 
and multiplied by a statistical weight factor propor- 
‘ tional to the number of examples of each type. The 
potential energy map thus obtained is shown in Fig, 
2 (a) and its isoenergy contours may be compared 
with those in Fig. 2 (6), which are obtained by using the 
experimental data P<.xp {<!*, for the same six amino 
acid residues. It c?n be seen from Fig. 2 that the 
experimental curves and theoretical “ averaged ” energy 
contours agree very well. This amount of agree¬ 
ment has never been obtained earlier between theory 
and experiment. 

It should be mentioned that the potential functions 
(12) and (13) refer to the usual L-amino acid residues. 
For a D-residue, the corresponding equations will 
be similar to (12) and (l3), with the same and 
but with and of the same magnitudes 
^ in (12) and (13)^ but of opposite signs, 



Fig. 2 (a). Isoenergy contours of 
drawn, at intervals of 0*5 kcal/mole, for a dipeptide 
unit, after properly averaging over different side 
chains {see text). The fnctions (^) and («A) as 
given in eq. (12) and eq. (13) were used for the total 
potential energy calculations. 
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FIG. 2 (6). Isoenergy contours, at intervals of 0*5 
kcal/mole, drawn using the (<A', W data for Ala, Val 
Leu, He, Phe and Set residues from twentytwo* 
proteins. Note the very good agreement between 
Fig. 2 {a) and Fig. 2 (6). 

The results presented here clearly indicate that 
the data on macromolecules, which are accumulating 
very rapidly, can be used to derive §emiempiricai 
potential energy functions, which, can be- used no ^ 




546 


Electrophoresis of ^^P-Labelled Oligonucleotides 


Curmi \ 
Scicna li 


only in the study of macroniolecules, but also for 
small mjlecules. The details of the results presented 
here are expected to be published elsewhere. 
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ELECTROPHORESIS OF ^sp-LABELLED OLIGONUCLEOTIDES ON THIN-LAYER DEAE-CELLULOSE 
FOR RAPID SEPARATION IN FINGERPRINTING 

P. JAGADEESWARAN and JOSEPH D. CHERAYIL 
Department af Biochemistry, Indian Institute of Science, Bangalore 560 012, India 


rilHE two-dimensional fractionation procedure for 
radioactive oligonucleotides, developed by Sanger 
et aU is now widely used in fingerprinting and 
sequencing of nucleic acSds. In this procedure 
separation in the first dimension is by electro¬ 
phoresis on a cellulose acetate membrane strip at 
high voltage and in the second dimension on a 
DEAE-cellulose paper. Brownlee and Sanger- have 
employed chromatography on thin-layer DEAE- 
cellulose for fractionation of large oligonucleotides, 
especially deoxy-oligonucleotides, Grohmann and 
Sinsheimer^ have noted certain advantages in 
carrying out the first dimension electrophoresis on 
thin-layer cellulose instead of cellulose acetate. 
We huve devised a simple procedure for carrying 
out ehetrophoresis in the second dimension on a 
thin-la yer DEA E-cellulose plate. In this method 
voltages of the order of 50-60 per cm can be 
‘Appreciable heating effect and the 

frapfionaEflon wrfipleted in a few hours, 
owr^lnswi m 

nsewted jnf Experimental 
Mycobacterium smegmatis, used in these studies, 
was from Microbiology and Cell Biology Labora- 
toipM this Institute. DEAE-cellulose (0-85meq/g) 
an<|rrr^ cellulose powder (microcrystalline) were 
purchased from Centron Research. Laboratory, 
Bombay. RNase and RNase A were from 


Sigma Chemical Company, St. Louis. Carrier fre; 
•^-P-orthophosphate was from Bhabha Atoini; 
Research Centre, Bombay. All other reagents wer.’ 
of analytical grade. 

Preparation of labelled oUgoniicleoiides 
^-P-labelled total RNA was isolated from M)W 
bacterium smegmatis gbown with radioactiv; 
phosphate in low phosphate mediiim‘^’f». 5S RN.^ 
was separated by polyacrylamide gel-electrophore*ii 
and digested with RNase or RNase A according 
to the procedure of Sanger and Brownlee^h 
Preparation of thin-layer DEAE-cellulose plates 
DEAE-cellulose and microcrystalline cellulose i; 
the required proportions were thoroughly niixc; 
with water (6 ml per g of mixture) in a Warin; 
Blendor and the slurry was applied to glass plat;' 
using a Desaga spreader with thickness setting i 
0-5 mm. The plates were dried at 60-80“ C. 
Determination of base composition 
The radioactive spots, as revealed by autoradic 
graphy, were scraped from the thin layer plate' 
eluted with 30% triethylammonium carbonate 
and digested with 0-2 M NaOH. The mononuclee 
tides were separated by electrophoresis at pH 3’ 
on Whatman No. 1 paper using cold nucleotides a 
markers, and counted in a liquid scintillation couiitei 
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PROCEDITRE 

RNase or RNase A digest of ^-P-labelled 5S 
RNA was subjected to electrophoresis in the first 
dimension on a cellulose acetate membrane strip 
and the oligonucleotides were transferred to the 
thin-layer DEAE-celliilose plate as described by 
Brownlee and Sanger-. After washing with alcohol 
the plate was sprayed with a buffer, consisting of 
pyddine (0-5%), acetic acid (5%) and EDTA 
(0-005 M), the pH being 1-9. A wet Whatman 
No. 1 paper was attached to that end of the plate 
where oligonucleotides were transferred from the 
cellulose acetate paper. The plate was placed in 
the tank (Fig. 1) and subjected to electrophoresis. 



Cover 


Cooling coil 


Kerosine 


Thin loyer ploU 


Buffer 


Fig, 1. Electrophoresis apparatus. The chromato¬ 
graphic tanks used were of dimension 25 x 30 X 
40 cm and 10 X 25 X 25 cm. The buffer con¬ 
taining a mixture of 2*5% formic acid,, 8*7% 
acetic acid and 0-005 M EDTA (pH 1-9) was 
added to a height of 3 cm in the larger tank and 
16 cm in the smaller tank. Kerosene was added 
to fill the larger tank. Tap water was circulated 
though the cooling coils. 

The apparatus was made out of two chromato¬ 
graphic tanks of unequal dimensions. The smaller 
tank formed the cathode compartment and the 
larger one the anode compartment. The space 
labove the buffer in the two tanks was filled with 
keroisene which acted as the coolant. A wooden 
frame fixed to the top of the larger tank served as 
a convenient support for the electrodes and the 
cooling coils. The electrodes were of platinumi 
wire. The smaller tank acted as a support for 
keeping the thin layer plate in a slightly slanting 
position and the Whatman No. 1 paper conducted 
the current. 


Results and Discussion 
With the setup described above a voltage of 
50-60 per cm'could be applied without appreciable 
heating effect and fractionation completed in 1 to 
2 hr. Good resolution of the oligonucleotides, as 


revealed by aujtoradiography, was observed. A 
typical fingerprint of 5S RNA of Mycobacterium 
smegma!IS is shown in Fig. 2. The radioactive spots 
were scraped out from the plate and they were 
analysed for their base composition as described 
under experimental. The base compositions of 
the fragments obtained by digestion with RNase 
T^^ are shown in Table I. These results were 
Table I 


Base composition of RNase fragments of 
Mycobi cterii’.m smegmr.tis 


Spot 

No. 

Base 

Composition 

Spot 

No. 

Base Composition 

1 

G 

13 

(CoU) G 

2 

G ! (cyclic) 

14 

(CAo) G 

3 

GC 

15 

AAAG 

4 

AG 

16 

(CAU) G 

5 

UG 

17 

(CAU.) G 

6 

CCG 

18 

(CAJG 

7 

tAC)G 

19 

(C 2 A 2 U 2 ) G 

8 

AAG 

20 

(CsAUs) G 

9 

(AU)G 

21 

(C^AjUj) G 

10 

(AU)G 

22 

(C 4 A 2 U 2 ) G 

11 

CCCG 

23 

pGp 

12 

(Co A) G 

24 

A^C 


The ra.dio?.ctive spots were analysed as described 
under Experimental. The ratio of bases is expressed 
relative to the counts for G. The sequences of tl'.e 
nucleotides within brackets are not known. 

highly reproducible. Some of the faint spots also 
were analysed. Two spots thus analysed were 
(CA)G and (UC)G (not shown in Table I). Move¬ 
ment of the various oligonucleotides on thin layer 
was somewhat similar tO' that observed by Sanger 
and Brownlee on DEAE-cellulO'se paper<5. For 
example, the relative positions of spots 1, 2, 3, 
6 and 11 in Fig. 2 which represent , cyclic 
C G C C G ard are identical to 

those on DEAE-cellulose paper. Similar regularities 
with respect to other oligonucleotides were observed, 
both in. RNase (Fig. 2) and RNase A digests 
(not shown). Spots 9 and 10 in the RNase 
digest had the same base composition. It is 
evident that one of them must have the sequence 
AUG and, the other UAG. Such separation of 
isomers have been observed on DEAE-cellulose 
paper^*. Being smaller, fingerprinis of rRNAs, in 
general, can be expected to be simpler and the 
separation of oligonucleotides better than that for 
5S RNA shown in Fig. 2. 

Separation was better when nucleotides moved 
down the plate than when they moved up. 
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Electrophoresis of ^^P-Labelled Oligonucleotides 


[ Current 
Science 


In other words, for good resolution oligo¬ 
nucleotides must be applied on the top of the 
plate (see Fig. 1). Time for electrophoresis 
depended to some extent on the relative proportion 



Fig. 2. Autoradiograph of RNase digestion 
products of 5S RNA. Thin layer DEAE-celluIose 
was prepared by coating a 20 x 40 cm glass plate 
with a mixture of 2 g of DEAE-cellulose and 4 g of 
microcrystalline cellulose blended with 36 ml of 
distilled water. Electrophoresis was carried as 
described in the section on experimental. A voltage 
of 4,000 for 2 hr was applied. Current gradually 
decreased from 35 mA to 20 mA. 


of DEAE-cellulose in the thin-layer mixture; 
lower amounts of DEAE-cellulose in the mixture 
decreased the time for separation. Optimum 
resolution was, however, obtained with DEAE- 
cellulose to cellulose powder in the ratio 1 : 2, in 
about 2 hr. It usually takes about 16 hr for 
fractionation on DEAE-cellulose paper. Com¬ 
parison of the base composition of various oligo¬ 
nucleotides showed that the 5S RNA of Myco- 
bacterium smegmotis was different from that of 
other bacterial. 

The method has certain, obvious advantages. As 
the time for the second, dimension separation is 
only 1-2 hr, electrophoresis in both directions can 
be completed on the same day and fingerprinting 
time reduced considerably. The saving in. time is 
advantageous when dealing with 32p label whicli 
has a short half life. The ratio of DEAE-cellulose 
tof cellulose powder may be varied to- get an 
altered resolution if desired. Larger fragments are 
expected to separate better by decreasing the 
proportion of DEAE-cellulose in the thin layer 
mixture. This method is thus more advantageous 
in finjgerprmting high miolecular weight! RNAs. 
It is more convenient to handle DEAE-cellnlose 
plates than DEAE-cellulose paper as the latter is 
very fragile. Besides the apparatus can be easily 
assembled: in any laboratory. 
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GLYCEROL VARIATION IN PHILOS AMI A RICINI HAEMOLYMPH DURING LARVAL-PUPAL 

DEVELOPMENT 

RADHA PANT and D. K. GUPTA 
Department of Biochemistry, The University, Allahabad 

Abstract 

Studies on glycerol concentration in the haeniolyniph of jP. ricini during larval-pupal develop¬ 
ment reveals that the initial low level during the fourth instar stage increases gradually with growth 
and the highest glycerol accumulation occurs in the fifth instar larva. On the onset of metamorphosis, 
after a significant depletion, once again glycerol accuniulates during puparium-pupa transformation 
whereafter till ecdysis a U-shaped pattern is observed. 

Introduction acetic acid-water (5 : 1 :2, v/v/v) as irrigating 


G lycerol an important component of all 
glycerides that constitute the neutral fraction of 
lipids has been reported by Wyatt and Meyer^ to 
occur in the free form in the pupal haemolymph 
of the silk moth Hyalophora cecropia. As the 
pupal development proceeds there is a gradual 
accumulation but when the diapause is broken and 
adult development commences, glycerol rapidly 
disappears. This finding of Wyatt and his co- 
workerst“3 was'extended to other species of insects 
and subsequently confirmed^'S. Independently 
ChinO'^ 't reported the occurrence, not only of 
glycerol but also of sorbitol in Bombyx mori 
embryo during diapause. Curiously however, the 
presence of glycerol was not detected in the larval 
blood of all the insects investigated. 

Detection of glycerol during paper partition 
chromatography of larval haemolymph of Phifosamia 
ricini, the Eri silk worm, prompted the study of 
its variation in the haemolymph of this economi¬ 
cally important insect during larval-pupal develop¬ 
ment. 

Materials and Methods 
Larvae of P. ricini were reared in the laboratory 
as described earlier^. 

Haemolymph was collected and pooled in three 
lots, each from 12 chilled larvae picked at randomi 
from the colony during different developmental 
stages. A small incision was made on the dorsal 
side of the insect with a sharp stainless steel blade 
and the pale yellow coloured fluid was allowed to 
ooze in a centrifuge tube kept immersed in 
crushed ice and containing a few crystals of 
thiourea to prevent darkening of the haemolymph. 

To obtain pupal haemolymph, an incision was 
mad© on the anterior end of the dorsal side of the 
pupa with a sharp pair of scissors and by applying 
gentle pressure, the fluid was collected in a pyrex 
container kept cooled in freezing mixture. 

Presence of glycerol in the larval and pupal 
haemolymph was detected by paper partition 
chromatography employing a mixture of butanol- 


solvent. Glycerol was visualized on the dried 
chromatogram as described by Hough-^ and Evans 
and Dethieri^ by spraying it first with sodium 
periodate solution (0-5% w/v) followed by freshly 
prepared silver nitrate [5%, w/v, -ammonia (sp. 
gr. 0-8, 5 : 1, v/v)] mixture after drying the 
chromatogram. Appearance of dark spots having 
the same R/ as that of the. authentic reference spot 
of glycerol along with the test solution on the same 
chromatogram in three different solvent systems 
cosfirmed the presence of glycerol. 

The chromatogram on being left overnight, 
developed another spot having a lower R/ than 
the reference sorbitol. This compound is under 
investigation. 

Glycerol was estimated by the method of Lam¬ 
bert and Neish^^ as modified by Konii^. A 
suitable volume of haemolymph was deproteinized 
by the addition of an equal volume of trichloro¬ 
acetic acid (10%, w/v) and after allowing to stand 
in the cold for 2-3 min. was centrifuged at 3000 
rpm for 10 min. Aliquots 0*5-1 ml) from the 
supernatant in triplicates were employed for glycerol 
assay. / 

Results and Discussion 

With an initial high concentration after ecdysis 
to the fourth larval instar stage (Fig. 1), glycerol 
appears to have been utilized as evinced by its 
significant depletion in the two-day old larva. This 
is subsequently, followed by a period of accumula¬ 
tion all through fourth instar stage and culminating 
maximally on the eve of pupation. However, 
immediately after pupation, glycerol content gets 
depleted in the zero day pupa where it stands at 
the lowest level ever recorded during larval 
development. 

During metamorphosis glycerol accumulates at the 
time of the transformation of the puparium to pupa 
on days 3/4 whereafter till emergence, it traces more 
or less a U-shaped pattern with minimal concentration 
on days 9 and 10. On emergence even (day 15) 
however, glycerol once again records the same 
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Glycerol Variation in PhiloGamia ricini Haemolymph 


I Ciirrr/i' ; 

L Scknu 


concentration as during puparium-pupa trans¬ 

formation . 

Despite the fact that glycerol is a normal meta¬ 
bolic product in animals, its occurrence in appreci¬ 
ably high concentrations in insect blood and tissues 
at various stages of development is rather extra- 
oi-ddnary4‘«. However, its accumulation was 
observed exclulsively at the stage when the species 
underwent diapause during adverse conditions of 
environment in winter. 



Fig. 1. Variation in haemolymph glycerol con¬ 
centration during larval-pupal development of 
P. ricinL 


Protection from tissue injury due to freezing by 
the addition of glyceroF-^ led to the suggestion and 
subsequent confirmation-i'5 that glycerol accumula¬ 
tion in insects was a physiological adaptation 
providing resistance to low temperature. How¬ 
ever, Wyatt and Meyer’s’^ observations hardly 
support any such correlation between the two. 
Likewise, the present investigation in P. ricini also 
does not record any relationship between the 
presence of glycerol and cryoprotection and what 
is more P. ricini is a non-diapausing lepidopteran. 

Following Chino's demonstration'^ of the 
appearance of glycerol with the simultaneous 
disappearance of glycogen in B. _mori tissue, 
glycogen assays were carried out in the haemolymph 
of P. ricini. However, the results did not afford 
any supporting data to presume glycogen to be the 
source of glycerol, 

Lepidopteran insects feed voraciously during 
larval development and consequently exhibit 
extremely high rate of metabolic activity. There¬ 
fore the accumulation of the highest concentration 
of glycerol during this period suggests high 
lipolytic and low a-glyicerophosphate dehydro¬ 


genase activity both contributing to the formation 
and accumulation, of glycerol. 

Earlier investigations^^ have revealed that 
lipids increase steadily through larval developnien' . 
and attain the maximum at the fifth instar stage f 
However, on the commencement of spinning, it i : 
fallowed by a steep fall and then by a rise where- ; 
after an almost constant level is maintained. The 
variation pattern of lipolytic activity's duriflg 
embryonic and larval-pupal development also 
further supports the view that the haemolymph 
glycerol has its origin from lipids. 

The lipids that are synthesized in the alimentan 
tract from the ingested food by a phytophagoii- 
imect are transported via haemolymph to different i 
tissues. Since neutral lipids are incapable of beint: ■ 
transported as such, the inte.stinal lipase bring- ! 
about their hydrolysis tO' mono, di and triglyceride- 
along with the simultaneous release of free glycerol , 
and free fatty acids in the haemolymph. On (tw { 
other hand, the biosynthesis of neutral lipids from | 
the available constituents occurs in. the fat body i 
of the insect. Accordingly, it could be speculated f 
that the fat body withdraws glycerol from th.‘ | 
haemolymph as and when required for esterifica- | 
tion, suggesting that glycerol variation in larval J 
haemolymph is indicative of lipolysis and lipogenen- | 
occurring in the alimentary tract and the fat body, f 

Developing adult tissues of H. cecropia haw ;; 
been observed to incorporate labelled glycerol at a - 
high rate^^. Thus the role of glycerol in inscc!- 
could be considered not only as a cryoprotectivc 
agent^” but also as a precursor of phospholipkN ;; 
and triglycerides. | 
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EFFECT OF THE SCORPION, HETEROMETRUS FULVIPES, VENOM ON GLYCOLYTIC ACTIVITY 
IN THE BRAIN, MUSCLE AND LIVER OF FROG 

D. VENKATESWARLU and K. SASIRA BABU 
Department of Zoology, S,V. Vriversity College, Tirupati, It clia 

Abstract 

The effect of Heterometrus fulvipes venom on glycolytic activity was studied in freg brain, 
muscle and liver during a perioa cf 48 hours. There wa.s a ra.pid increase in total (ah) and active 
(a) phosphorylases in the three tissues both in vivo and in vitro conditions. The increase was m*re 
in liver tha-n muscle and brain. Glycogen content decreased significantly in the three tissues. Lactate 
aehydrogenase activity also increased uniformly in ah the three tissues both // vivo and in vitro. 
Lactic acid level increased in liver and decreased in muscle and brain. All these changes occurred 
progressively reaching maximum around 12-24 hours ana then onwrrds tending towards normal level 
except in necrotic muscle. These changes suggest sympathetic stimulation by H. fulvipes venom 
and the prevalence of anaerobic condition after venom poisoning. 


Introduction 

T was observed that H. fulvipcs venom suppresses 
aerobic enzyme systems and enhances lytic 
enzyme systems both in vivo' and in vitro conditions 
in brain, muscle and liver^’^. H. fulvipes venom 
was also known to alter metabolic activities^. It 
was reported that Leiurus quinquestriatus venom 
inhibited catalase activity in human erythrocytes^, 
while Bullms miiiax venom was found to inhibit 
succinic dehydrogenase and acetylcholinesterase 
activity levels-^ in mouse tissues. It was reported 
that scorpion venom produces hyperglycemia^’It 
was also known that the effect of venom varies with 
the scorpion species and the target tissue^. Hence 
the present study reports the in vivo and in vitro 
effect of the venom of the less virulent type of the 
scorpion (chactoid scorpion), H. fulvipes, venom on 
the glycolytic activity in brain, muscle and liver of 
fro-g, Rana hexadactyla, which was found to be 
relatively resistant to venom actionL 
Materials and Methods 
Venom was collected from the scorpions by 
applying electrical stimitlation to the postabdominal 
region of the animal and was collected into micro- 
beakers kept at ice-cold temperature. Protein con¬ 
tent of the venom, estimated by Lowry ef al method^, 
was taken as criterion tO' express the venom quantity. 
Glycogen^> and lactic acid^<> conitents were estimated 
in normal and experimental tissues. Phosphorylase 


{a and ah) was assayed in the direction of 
glycogen synthesis^. Xhe enzyme activity was 
expres.sed as g moles of Pi formed/mg protein/ 
hour. Lactate dehydrogenase activity was assayed 
using lithium lactate as substrate^s. Xhe enzyme 
activity was expressed as moles of forxnazan 
formed/mg proteln/hour. In vitro effect of 
venom on enzyme activities was studied by the 
addition of 100/ug venom to tissue homogenate. 
In vivo studies were made during a period of 
48 ho'wrs after sublethal doses of venom administra¬ 
tion (intramuscular). One-third LD-^ was taken 
a.-. sublethal doses. LD-„ was determined 
separatelyui. Statistical analysis of the data was 
done according to the method of Pillai and Sinha^^. 

Results and Discussion 

Phosphorylase (a and ab) activity increased due 
to H. fulvipes venom both in vitro and in vivo. 
In vitro addition of 100 Mg venom produced a 
rise in phosphorylase 'ah' level to a greater extent 
than pho’sphoiylase 'a' in brain, liver and 
gastrocnemius muscle of frog (Table I). In vivo 
administration of sublethal doses of H. fulvipcs 
venom produced a steep rise in phosphorylase. 
(a and ab) activity in liver even by 6 hours after 
venom administration while the increase was not 
significant iii brain and muscle at that time (Fig. 1). 
There was a lag in the increase of activity upto 
6 hours in brain and then there was a sudden 
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Table I 

In vitro of H. fulvipes venom [(100 /tg) on pkosphorylase (a cind ab) coid LDH activity hveh 

in brain, muscle and liver of ^rog 

(,fi moles of Pi/mg protein/hr) LDH activity \ 

-(/i moles of fcrmazan/ f 

Phosphorylase mg protein/hour) ; 




a 

ab 



Norajnfi 

10*6±1*3 

l9-6±2-6 

0-476:1-0-039 

Brain 

Expt. 

n*9±l*3 

25-4±I-9 

0-689:1 0-074 


% Change 

12-3 

29-6 

44-65 


Normal 

48*2±4*4 

96-9±8-5 

0-32i0-031 

Muscle 

Expt. 

62*0±5*8 

130-8±9-6 

0-45 ±0-052 


% Change 

28 

• 35 

41-5 


Normal 

18*9±3*9 

38 • 8 ib 6* 3 

0-619:1 0-098 

Liver 

Expt. 

24*6±4‘2 

53-54 

0-886 1 0-123 


% Change 

29*9 

38 

43-09 


Values represented are mean ± SX>. cf eight separate experiments. f 

Table II | 

Per cent change of glycogen and lactic acid content in brain, muscle and liver of frog during 48 hours period after | 

H. fulvipes venom poisoning t 




Glycogen 


Lactic acid 


X iVJUl 

Brain 

Muscle 

Liver 

Brain 

Muscle 

Liver 

6 hrs 

- 1-8* 

-32-2 

-19-9 

-4-3* 

-54-3 

0-7* 

12 hrs 

-n-1* 

-43-15 

-36-0 

-6-9* 

-66- 1 

-j. 2-2* 

24 hrs 

-17-7 

-64-25 

-51-9 

-20-5 

-85-9 

•113-6 

36 hrs 

-14-8 

~7l-9 

-44-0 

-26-4 

-84-48 

-1-22-9 

48 hrs 

- 4-b* 

-67-9 

-41-0 

-22-4 

- 87-3 

i 10-5 


N.B, : 4- indicates mererse. | 

— indicates decrease. I 

Eight individual experiments were done for each value and percentage was calailated from the corres- i 
ponding mean. | 

* Not significant at 5% level (P < 0*05). | 

mcrease of activity level of pliosphorylase ab. The after 48 hours, though there was a tendency of I 

increase in enzyme activity reached maximum by returning to normal level. I 

24 hours and then the activity dropped, towards The increase in pho'sphorylase activity was specific | 
normal even though remained significantly at an (true increase in enzyme level) since the soluble | 
elevated level above normal in liver and muscle, protein content of liver and brain was unchanged t 
Glycogen ^ content decreased gradually upto and increased in necrotic gastrocnemius muscle [ 
24 hours m brain and liver (Table II). In muscle after venom poisoningL In spite of the greater 
maximum decrement (7T9%) occurred at decrease of glycogen content of muscle, increase . 

ours ter venom poisoning. In brain there of phosphorylase {a and ah) sNdiS less in muscle 
was an insignificant decrease (1-8%) at 6 hours compared to liver. This lower increase of enzyme 
and m liver and muscle it was significant (P < 0*001) activity in muscle may be apparent because the I 
even at ours after venom poisoning. In protein content increased in muscle which may be [ 
necro ic mu^c e m liver glycogen content the cause of the low increase in muscle phos* I 
remame at a signi cantly decreased level even phorylase. The decrease in glycogen content and i 
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increase in phosphorylase were more in liver and 
muscle than in brain. These results suggest 
epinephrine-lik© action of venom. It was known 
that epinephrine stimulates cyclic AMP production 
which in turn stimulates the conversion of inactive 
phosphorylase ib-kinase to active phosphorylase and 
promotes glycogen breakdown^Circulating 

epinephrine induce hepatic and muscle glycogenolysis. 
Epinephrine and glucogen-like action of L. quin- 
qneistriatus venom was suggested previouslyjt 
was also known that calcium was more a terminal 
signal for hormonal action than cyclic 
H. fulvipes venom administration resulted in 

gradual increase of calcium in tissuest which may 
also promote glycogentolysis by increasinig phos¬ 
phorylase activity. 



Fig. 1. Per cent increase of phosphorylase* 
(a and ab) activity after fit. fulvipes venom 
poisoning during 48 hours period in brain, muscle 
and liver of frog. 

0 - 0 — Brain 

O-O = Muscle 

-—, A = Liver 

ab ~ Total phosphorylase 

a := Active phosphorylase 

Lactic acid decreased, in muscle and brain and 
increased in liver (Table 11). Lactate dehydro¬ 
genase activity (Fig. 2) increased significantly 

(P < O-OO'l) even by 6 hours reaching maximum, 
by 12 hours (24 hours in liver) and then there 
was a grad.ual tendency towards normalcy. How¬ 
ever it remained at an increased level even. 
48 hours after venom administration (Fig. 2). 
LDH activity was known to* increase during con¬ 
ditions favouring anaerobic respiration to meet 
the energy demands when aerobic oxidations are 
loweredis. It was also known that scorpion venom 
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causes myocardial damageic which is likely to rise 
LDH activity level both in tissues and in serum. 
H. fulvipes venom suppresses Kreb’s cycle enzyme 
activity levels both in vivo and in vitro'^ conditions 
and decreases oxygen consumption^'!'. It was also 
reported that T. sernilatiis venom produced 
respiratory arrythmias^s. 



Fig. 2. Per cent increase of lactate dehydro¬ 
genase activity after H. fulvipes venom poisoning 
during 48 hours period in brain, muscle and liver 
of frog. 

0 - 0 zr Brain 

O- —O Muscle 

A-A = Liver 

The increase in LDH activity which utilizes NAD 
also alters NAD/NADH ratio which affects the 
energy metabolism. Since almost all oxidoreductions 
share a common pool of NAD/NADH, any 
alteration in the level of this ratio will affect the. 
overall oxidoreduction processes of the cell^i^. 
Hence it is likely that venom administration 
may induce anaerobiosis in the cellular environ¬ 
ment thereby altering normal energy metabolism. 
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EFFECT OF THALLIUM INTOXICATION ON THE AMINOACID CONCENTRATION OF 
DIFFERENT REGIONS OF THE RAT BRAIN 

MAHDI HASAN, IQBAL ASHRAF and S. FATEHYAB ALI J 

Hrain Research Laberatory Department of Anatomy and Forensic Medicine, Jawaharlal Nehru Medical Colkii 

Aligarh Muslim University, Aligarh 202 001 {India) f 

Abstract | 

Rats were given thallous acetate (5 mg/kg) i.p. for one week. The brain was removed and I 

the free aminoacid levels were estimated in three regions; cerebral hemispheres, cerebellum and ^ 

brainstem. Whereas the concentrations of taurine, serine, glycine, glutamic acid, histidine, tryptophan i 
and phenylalanine was significantly reduced in the cerebral hemisphere, tbe levels of taurine, aspartic | 
acicl, lysine, phenylalanine, glutamic acid, tryptophan, histidine and GABA were diminished in the | 
brainstem. All the aminoacids tested exnibited significant reauction in the cerebellum except histidine. ^ 

Taurine, glutamic acid and ^tryptophan levels j^were uniformly diminished but other aminoacids 
showed regional heterogeneity. 
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Introduction 

fpHE toxicity of thallium was recognized in man, 
and animals^ shortly after its discovery by 
Crookes in 1861-. The cases of human thallium 
poisoning were first reported in the 1920s from 
Germany but others were 'subsequently reported 
from Holland and Belgium^. Reports of thalli- 
toxicosis with varying presentation still appear 
sporadically^'®. The initial symptoms of thallium 
intoxication are: frequently neuroloigic and include 
dysesthesia, neuropathy, choreoathetosis, psychoses, 
excitement, convulsions, hysterical laughter, nerve 
palsies, coma and death^’^. The patho-physioiogy 
of thallium intoxication is, as yet, not clearly under¬ 
stood. Significant diminution of aminoacid con¬ 
centration of brain areas has recently been reported 
by several workers in cases of convulsive disorders, 
including drug-induced convulsions^. It would, 
therefore, be appropriate to investigate the effect of 
thallium on the free aminoacid content of different 
regions of the rat brain. The present study is the 
first attempt in this direction. In this paper, the 


effect of thallium intoxication on the concentratio* • 
of taurine, GABA, glycine, phenylalanine, lysing: 
serine, aspartic acid, glutamic acid, histidine auL, 
tryptophan in the cerebral hemisphere, brainstetis 

and cerebellum will be presented. I 

!' 

Experimental Procedure | 

I 

Male albino rats weighing 150-200 g. wcr4 
used. They were kept under standard laborafoni 
conditions throughout the experiment. Thalloif 
acetate and other chemicals of Analar grade wer?| 
obtained from B.D.H. (England). The treated an:| 
control groups consisted of equal number o'| 
animals. Rats of the treated group were injecteJf 
thallous acetate 5 mg/kg, i.p. (0-1 ml/100 gbodj| 
weight of a 5 mg/ml solution) daily far 7 day.-.| 
The control group was treated in a similar mannerf 
with 0*l,ml/100g body wei^t of physiologica'; 
saline. The rats were sacrificed by decapitatioE.| 
the brains were removed within 15—20 seconds an/; 
blotted on filter paper. Cerebral hemisphere:,, 
brainstem and the cerebellum were dissected. 
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Assay of Aminoflcids 

The three different parts of the brain were 
weighed separately and homogenized in 80% ethyl 
alcohol. The homogenates were treated according 
to the method of Awapara‘‘^ for the estimation 
of free aminoacids. Following storage for an. hour 
on ice, the homogenates were centrifuged at 
16,000 g on the International Refrigerated Centri¬ 
fuge for 10 min. The precipitate was washed with 
3-5 ml ethyl alcohol and the supernatant was 
evaporated, to dryness on the water bath at TO**- 
90° C. To the residue was added 1 ml distilled 
water, 2 ml methyl alcohol and 2 ml chloroform 
and the resultant solution centrifuged for 20 min. 
The supernatant was obtained which was applied 
to chromatographic paper as reaommended by 
Awapara^>. The value of amino acids was 
calculated in miol/g, wet weight of brain tissue. 
The data were analysed, statistically using student 
7’ test and significant differienceis between the 
means of the treated and the control groups and 
the ‘p’ values calculated. 

Results and Discussion 

Following the administration of thallous acetate 
to rats, signs such as irritability, ataxia and at 
times convulsions were observed. After 5 days the 
rats usually became lethargic and the motor 
activity was considerably diminished. 

Table I shows the effect of thalloiis acetate on 
en aminoacids in the cerebral hemisphere, cerebel¬ 


lum and brainstem. In the cerebral hejcaisphere, 
the concentration of taurine and histidine were most 
significantly reduced (P < 0*001), followed by the 
serine level (P < 0*01), glycine (P < 0*05), gluta¬ 
mic acid (P < 0*01), tryptophan (P < 0*05) and 
phenylalanine (P < 0*05). The reduction of GABA, 
lysine and aspartic acid levels was insignificant. All 
the aminoacids were significantly reduced in the 
cerebellum except histidine. This uniformity in 
the reduction of aminoacid concentration was, 
however, not observed in the brainstem. Whereas 
the levels of taurine, lysine, aspartic acid, 
phenylalanine, glutamic acid, histidine, tryptophan 
and GABA were significantly diminished in this 
region, the reduction in the concentration of serine 
and glycine was insignificant. The present 
investigation was carried out in three different 
areas of the brain to reveal the regional charac¬ 
teristics of thallium toxicity. Regional heterogeneity 
was, however, apparent in the distribution as well 
as in the thallium-induced reduction in the con¬ 
centration of GABA, aspartic acid, lysine and 
histidine. Free aminoacids are of considerable 
interest as the source from which proteins and 
neurohumoUrs are synthesized and to which end- 
products of their degradation return. They also 
participate in the regulation of metabolic 
homeostasis and are part of ionic environment^^. 
Significant changes in the concentration of amino¬ 
acids, according to Modak et alM, must reflect 
changes in the underlying process of their synthesis. 


Table I 

Concentration of aminoacid ifjtmolfgm wet weight of brain tissue) in different regions of rat brain (mean d= S.E.) 


Aminoacid 

Cerebral hemisphere 

Cerebellum 

Brainstem 

Control 

(N=8) 

Experimental 

(N=8) 

Control 

(N=8) 

Experimental 

(N=8) 

Control 

(N=8) 

Experiment!.! 

(N=8) 

GABA 

9-73i:l*26 

6-25±0-97 

26-26±2-93 

10-20±2*3P 

14-64±l-55 

4-77±0-87t 

Aspartic acid 

5-74±0-75 

3*99±0-60 

20-8I±2-03 

9-35±l-65** 

15*12d=2‘33 

4-53±0-97** 

Taurine 

3*74±0*32 

l-54±0-24t 

17*41i0*22 

5-08±0-48t 

ll*22±l-44 

3-03±0-16t 

Serine 

4* 61 ±0*47 

2-37±0-28*.* 

13*70±1‘52 

5-66±l-04** 

ll-64±0-95 

4-]3±0-47t 

Lysine 

2-69di0*34 

1 ;75±0-41 

12-36±l-98 

3*55±0*13** 

9*20±0-95 

3-08±0*54** 

Ph. Alanine 

1*95±0*15 

0-92±0-ll* 

6-l6±0-69 

2-81±0-ll** 

5*97±0*52 

l*88±0*llt 

Glutamic acid 

1*52±0*08 

0-92±0-08'^* 

3-91±0-33 

2*03i0*25** 

4*09±0*29 

2-01±0*28** 

Histidine 

M8±0-03 

0-77±0-06t 

3-43^:0-41 

2*15±0-41 

4*11±0*23 

2*41±0*25** 

Tryptophan 

0*98±0*06 

0-65±0-06* 

2-49±0-21 

1*33±0-17* 

2*22±0-12 

l*50zb0-ll* 

Glycine 

17*35±M3 

10-03±l-26* 

65-71±9-06 

29*91±2-40** 

31-75dz3-06 

‘ll-51dil*33t 


* Indicates P < 0*05; 


** P < 0*01; 


t P < O'OOl, 
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uptake or degradatioa in different regions of the 
brain. Another possible reason for the decrease 
in the levels of aminoacids mentioned, could be 
their likely utilization for the production of energy 
in thalliuim-toxicosis. In the present study the 
level of taurine, but not those of GABA and 
aspartic acid, showed a significant reduction in the 
cerebral hemisphere, suggesting that the reduction 
in GABA and aspartic acid levels' is. small and. 
highly discrete and the reduction in taurine level 
is large and widespread. The latter suggestion is 
further supported by the observation that the 
taurine levels have been significantly reduced in all 
the brain areas jincluided in this study. Like 

taurine, also GABA and. glycine are inhibitory 
transmitters 12. On the principle that the brain 
very often functions through ‘‘inhibition of 

inhibition” or “disinhibition” a decrease in the 
level of inhibitory transmitters is likely tO' be 
associated with hyper-excitability of neuronal 

structures. An important pathway of tryptophan 
metabolism in animals is conversion to serotonin. 
Similarly, phenylalanine and tyrosine are precursors 
of epinephrine and norepinephrine in the rati^. 
Thus the known precursors of serotonin, nor¬ 
epinephrine and epinephrine are depleted in 
the case of thallium poisoning. It is apparent that 
thallium intoxication leads to a decrement in the 
concentration of aminoacids but thiis. diminution 
is not uniform throughout the brain. 
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LETTERS TO THE EDITOR 


THE CRYSTAL STRUCTURE OF MANGANESE 
MALONATE DTHYDRATE C3H,04.Mn, 2HoO 

The title compound was investigated to unravel 
the scheme of hydrogen bonds as well as tO' study 
the oxygen ligands around the manganese. 

Synthesis .—^The crystals of manganese malonate 
dihydratc were prejjared by taking malonic acid 
and manganese carbonate in the ratio of 2:1; 
water being used as solvent. The concentrated 
solution was left for slow evaporation till needle- 
shaped crystals began to appear. The mother liquor 
was removed! by decantation and the crystals were 
washed with alcohol and acetone. 

Crystal data .—Orthorhombic with a 9*55, 
b = 7-40, c = 8-37 A. = 2-17, = 

2T4 gm/cc, Z = 4. Space group absences could 
lead to Pca2^ or Pcam. As there are only four 
formula units in the unit cell with the malonate 
residue unlikely to possess a mirror symmetry, 
space group Pca2^ was assumed which has been 
confirmed by structure determination. Reflexions 
(460) were collected photographically using 
Weissenberg photography and intensities estimated 
visually. Usual corrections were applied and tho 
data brought to- absolute scale by statistical 



fiQ. 1. Crystal structure looking down [001]. 


Crystal structure and comments .—^The heavy atom 
was located from three-dimensional Patterson 
synthesis. The projection down the [001], being 
centrosymmetric, was solved by phasing the reflexions 
from heavy atom contribution. [001] Fourier was 
refined by series of succesisive syntheses. Tlie 
z-coordinates were roughly located from packing 
considerations and adjusted by trial and error 
methods. At the present stage of analysis (with 
only overall isotropic temperature factor) R (hkO) 
= 0-16, R(Okl) =0-17, R (hkl) 0-18. 

A view of the structure down [001] is shown in 
Fig. 1. In the crystal, manganese is six-fold co¬ 
ordinated with Mn-O distances ranging from 

2- 08 A to I'll k. The water molecules and the 
surrounding oxygen atoms form a distorted 
octahedron. There are several short contacts, 
between the oxygen atoms ranging from 2-82 A to 

3- 20 A, some of which may be short contacts 
between oxygen atoms of the polyhedra and some 
hydrogen bonds. As considerable interest lies in 
deciding the scheme of hydrogen bonds in the 
crystal, further least-squares refinement of the data 
is in progress. 

Department of Physics, M. P. Gupta. 

Ranchi University, P. Chand. 

Ranchi 834 008, 14, 1977. 


SALICYLIC ACID AND RELATED COMPOUNDS 
AS INDICATORS FOR THE DIRECT 
N-HYDROXY ETHYL ETHYLENE DIAMINE 
TRIACETIC ACID (HEDTA) TITRATION OF 
FERRIC IONS 

No indicators have been reported for the direct titra¬ 
tion of N-hydroxy ethyl ethylene diamine triacetic 
acid (HEDTA) with ferric ions. The present article 
reports the use of salicylic acid, sulphosalicylic acid 
and salicylamide a.s indicators for the direct HEDTA 
titration of ferric ions. All the three substances give 
violet colours with ferric ions. When such a solu¬ 
tion was titrited with HEDTA the characteristic violet 
colour gave place to yellow at the end point. 

Materials 

Aqueous ferric nitrate soluticn (0* 1 M) and HEDTA 
solution (2*78 g/1) we^re employed in this work. Indi¬ 
cator solution had 1 g indicator in 100 cc alcohol. 
The solution was stable for four weeks. Metal solu¬ 
tions had a concentration of 0-2^M. 
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Suggested Procedure 

The ferric nitrate solution (5 ml of 0*01 M) is 
brought to pH 1*0 by adding dil. nitric acid and this 
is mixed with four drops of a 1 % solution of the indi- 
catcr and suitably diluted and titrated agsinst stan¬ 
dard HDEDTA solution to a deep yellow colour. The 
results are compared with EDTA titrations. Good 
values are obtained in the pH range of 1-3. 

Effect of Ferric Ion Concentration 

Accurate results (error < -5%) were obtained with 
1*0 ml of the ferric nitrate solution in the concen¬ 
tration range from 0*01 M to 0-001 M. Thus micro 
titration of ferric ions with HEDTA is feasible with 
these indicators. 


the suggested procedure. The expected iron contcti ' 
was 2 * 86 % FcaOs while that fcmd by the abL\;; 
procedure was 2*80% FcoOn. 

We thank the authorities cf Gujarat University for 
the award of a research schclaxship to one of v.s iJVP) 
Chemistry Department, B. M. Desai. 

M.G. Science Institute, ■ Miss J. V. Pargiu. ! ^ 

Ahmedabad 9, January 13, 1977. 


THERMAL DECOMPOSITION OF ZINC AND 
CADMIUM HEXAOXOIODATES 

Introduction 


Effect of Foreign Ions 

Synthetic solutions containing 2*8 mg iron (HD 
were titrated at pH TO. It was founa that 100 fold 
excess of Na-^, K+, NH 4 + Cs+, Cl" 

Br~, NOa*" and SO 4 ^", 4 fold excess cf and 

Sr^-^, 2-fold excess of Zn2+, Mg“+, Al^^, Mn^^, Cd^-* 
Cu^-^, Ni2+, Co-"^ an equal amount cf Pb^^, Ag+, 
and HCO3” could be tolerated (J.e., error < 1%). The 
tolerance was increased to five times by masking in 
the C 8 .se of by thiosulphate, in the case of Mn^**' 
by hydrogen peroxide and in the case of Zn^+ by glyce¬ 
rine. Phosphate, fluoride, oxalate, vanadate, molybdate 
and tungstate interfereci at all levels. 

Applications 

Tne above procedure was applied to the determi¬ 
nation of ferric ions in the analysis of pharmaceuticals 
containing iron in the form of colloidal ircn Hydroxide 
ferrous gluconate, ferrous fumarate, and ferrous sul¬ 
phate \Table I). The bauxite ore was am.lysed by 
Table I 

Analysis of drugs containing iron by direct titration 
with HEDTA 

Fe®+ found (g) 

Name of drug expected- 

tg) Salicylic Salicyla- Sulphosali- 
acid mide cylic acid 


Polycytol tablet 

(ferrous sulphate) 

0*195 

0*194 

o-m 

0*194 

Iberol tablet (do.) 

0*525 

0*524 

0*522 

0-522 

Iberel liquia (do.) 

0-131 

0-130 

0-130 

0-130 

Livogen capsule 
(ferrous fumarate) 0 * 150 

0*149 

0*149 

0-147 

Microfer tablet 
(ferrous gluco¬ 
nate) 

0*195 

0*194 

0*194 

0-194 

Tonoferon drops 

(^ferric hydroxide) 

0*(>50 

0*047 

0*046 

0*046 


Several reports have been published on the thern\ ; 
decomposition of the lanthanide and other group lii; | 
hexaoxoiodates’"'h However, there appears to be 
data available in the literature concerning the therm: .- i 
decomposition of zinc and cadmium liexacxoicdii!; 
(VII). The purpose of this work is to study the therni; k 
decomposition of the above-mentioned pericdctcsy 
means of ther me gravimetric and differential theriii;lf 
analysis. | 

Experimental | 

Zinc and cadmium hex? oxoiodates (VII) (MoHIOj f 
T25 HaO, where M== Zn, Cd) were prepared b)| 
mixing in stoichiometric proportion, equimolar diiiiicj 
solutions of the reagent grade periodic acid and tiJ 
’’espective metal acetates, followed by filtration 
drying in a vacuum desiccator over P 0 O 5 . Tlie dried ■ 
and powdered compounds were chemically aiialj.sei 
for metai, iodine and Water contents. Metal iens \\cr4 
analysed complexometrically. loainc was analyieJ^ 
gravimetrically as Agl and water was determined by I 
Karl Fischer method. The analytical results 
given in Table I. I 

Differential thermal an?lysis cf both periodiitcii 

was carried out using ‘Stanton Themioanalyser* wiin| 
a programmed heating rate of 10 °C/min., in an 
atmosphere with sample weights of 175 to 200 m .4 
The sample holder was a cylindrical platinum crucii'!,4j 
and a-alumina served as a reference material. Thern’i:| 
gravimetric analysis of the compounds were carrieip 
out in air in a ‘ Stanton Mass Flow Tnermobalancc ^ 
with a programmed heating rate cf 2°C/mm. wit? 
sample weights 500 mg. j- 

Results and Discussions f: 

Figure 1 shows the thermcgravimetric :;nd Db| 
curves cf zinc and cadmium hexaoxoiodate hydruejf 
(M2HIOg.T25 HaO). It is evident from the TG curve?| 
that the first weigot loss begins at 60° C and terminate? 
at 210 ° C for zinc ana at 275° C for cadmium hm'^ 
pxojodate hydrate respectively. This wei^t less 
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Tablh 1 

Amlytical results of the thermal decomposition products 


Products 

obtained 

ZiiaHIOc-l-aS H..0 



CdoHIO(j. 1 

•25 HoO 



%Zn 

%h 

% H»0 

%Cd 

I. 

% H,0 

Starting 

product 

M.HIOc 

MJAi 

MO 

34-56 ( 34-67)“ 

36- 80 f36-85) 

37- 80 (.37-81) 
80-30 (80-34) 

34-00 (33-65) 
36-00 (35-80) 
36-90 (.36-73) 

6-00 [5‘91) 

47-50 l'47-69) 

49- 95 (50-07) 

50- 90 (51-11) 
87-46 (87-52) 

27- 25 (26-94) 

28- 45 (28-30) 

29- 00 (28-87) 

4-80 (4-79) 


in the D'',rantheses t’-'C'^retically calculated values. 



corresfonda to the release of one tjnd a quarter mole¬ 
cules of water, in each ca.se, and is in excellent agree¬ 
ment with the theoretically expected weight loss fcr 
the compounds. The associated fiat endothermic 
peak for zinc is spaced in the temperature range 60° C 
to 210° C in the DTA diagram. The respective peak 
for cadmium lies in the range 60° C to 275° C and is 
hollow end broad. Between 210° C and 500° C the 
anhydrous hexaoxoiodates lose weight corresponding 
to half a water moleciile per molecule, which is most 
probably the constitutional water leading to the forma¬ 


tion of Though this weight loss is net clearly 

indicated on the TG curve (being very small), the 
associated endothermic peaks, broad in the case of 
zinc amd small but distinctly sharp at 315° C in tne 
case of cadmium on DTA confirm the loss of consti¬ 
tutional water. The DTA carve of crdUiiim hexa- 
oxoiodate, unlike zinc salt, exhibits a smal i. sharp and 
almost symmetrical exothermic peak at 44.’)''C, with¬ 
out any acco!npa.nying weight h ss. This is f robably 
due to a change in the crystallinity of the compound. 
The final decompositions begin rapidly a.t 50(.-°C 
and result in the sublimation of iodine and formation 
of respective metallic oxides. This weight loss is 
also associated with a big symmetrical endothermic 
peak at 600 to 625° C in both cases. 

Based on the above results, the following mecha¬ 
nism can be proposed for the decomposition of these 
hexa-oxoiodates, M being Zn or Cd. 

(i) MrHI06.1-25 HoO-> MoHIOc + 1-25 HoO 

(ii) 2MaHIO,-> MJ,Ou + H,0 

Uii) 4MO + I. + H Oo. 

The confirmation of the above mechanism was 
achieved by complete chemical analysis of the inter¬ 
mediate products obtained by isothermal experiments 
at selected temperatures. The results are given in 
Table I. 

Nasanen etal.^, in their studies on the compound 
Cu (OH) (HJOe) . HoO for which Siebert’ has later 
proposed the formula CUoHIOq • HoO, arrived at a 
similar conclusion that the compound decomposes to 
give CuJoOii as an intermediate stage. 

The authors wish to thank the Head of tlie Chemistry 
Division of the Bha.bha Atomic Resesreh Centre, 
Bombay, for permitting the use of ‘ Stanton thermc- 
analyser ’ to them. 

Department of Chemistry, M. A. Nabar. 

University of Bombay, V. D. Athawalp, 

Vidyanagari, Santacruz (East), 

Bombay 400 098, February 3, 1977, 
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SPECTROPHOTOMETRIC STUDY OF THE 
COMPLEX BETWEEN IRON(lll) AND 
iS-RESORCYLlC ACID 

The use of jS-Resorcylic acid (BRA) in the determi¬ 
nation of metal ions has led to an increased interest 
in the chemistry of transition metal chelates. A 
survey of literature shews the chelation of this ligand^-^ 
with U02^'’*, Nr+, AF+, La^+, Co^'*' and Although 
some potentiometric investigations® have been made 
on iron(lll) and BRA complexes, detailed spectro- 


fCrnrer' 

L iSc/enc.; ■ 

nm (pH 2-3), 502 nm (pH 3-4) and 482 nm (pH ^4 
Beer’s law was found to be valid under these ccnc" 
tions. ' 

Stoichiometry of the complex 
Job’s’ method of continuors variation as modifij:- 
by Vosburgh and Cooper®, mole ratio method of Ye 
and Jones® and the slope ratio method proposed t 
Harvey and Mannings’-® were employed. Stabili;; 
constants of complexes and hence their free energy e; 
formation (aF°= — 2-303 RT logK) were cak\.; 
la ted. 

Job's method ; 

At 530 nm (pH 2-3), maximum absorption \\:i 
observed at a Fe(lll): BRA ratio of 1:1, while l- I ;; 
complex was noticed at 502 (pH 3-4) and 482 nni (plf 
4-5). The formation of the complexes was 
confirmed by mole ratio and slope ratio methods. ^ 
Stability constants of the complexes and ll',e h- 
energy changes of complex formation have been s\m: 
in Table I. The coordination of metal ion is 
to take place through the ionized hydroxyl groi:? 

(y—to the carboxyl group) in the ligana®. : 


Table I 

Stability constants and free energy of formation of the complexes 


nm 

Composition 


log Stability constants 


AF-* 

KJ molr‘ 

Job’s method 

Mole rtitio 
methoa 

Slope ratio 
method 

Average 

530 

1:1 

7-114 

7-176 


7-145 

40-77 

502 

1:2 

,. 

11-286 

11*295 

11*290 

64-37 

482 

1:2 


11-367 

11-389 

11*378 

64-92 


photometric studies are lacking. Since the reaction 
can be utilised for the estimation of iron in steel, a 
detailed investigation of the complexation between 
iron(lll) and BRA based on spectropbotometric 
measurements has been undertaken. 

Experimental 

A 0*01 M jS-resorcylic acid solution in 5% aqueous 
ethanol and 0-01 M ferric ammonium sulphate solu¬ 
tion in 0-1NH2SO4 were used. The pH measure¬ 
ments and spectrophotometric measurements were 
carried out with a Beckman pH meter and a Unicam 
SP 500 spectrophotometer respectively. 

Results and Discussion 

Instantaneous colour formation was observed on 
mixing BRA and Fed 11) solutions in the pH range 
2-5 and the colour was found to be stable for more 
than a week. Spectral characteristics of the complex 
mixtures containing various proportions of iron(lll) 
and BRA, the latter being always in excess, were 
Studied. Maximum absorbance occurred at the 530 


Iron content of two standard samples of stainki 
steel (Mn-Cr steel, Mn 0*72% and Gr 1*18%; Cr-N 
steel. Or 1*2%, Ni 4*07%) were determined by i\:‘ 
present procedure. The method is accurate to rb 0* 
Nickel, chromium and manganese do not interfet 
under these conoitions. 

The authors are grateful to Prof. M. N, Viswanatbi.^ 
and Mr. B. Puttaraj of the Department of Gct>bigj 
ManasEgangotri, Mysore 570 006, for spectropliolc 
metric measurements and assistance by Mr. M. SyCi 
Ahmed is acknowledged. 
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FORMATION CONSTANTS OF SOME 
LANTHANIDE-CHELATES OF 
o-(N, 2-HYDROXY-a.METHYLBENZYLlDENE 
IMINO) BENZOIC ACID 

A survey! of the literature has indicated that 
no work has been done on La(III), Ce(III), 
Fr(ni), Nd(III), Sm(III) and Gd(III) chelates of 
< 7 -(N, 2 -hydroxy^a-methylben 2 ylidene imino) benzoic 
acid Schiff base derived from ohydroxy- 

acetophenone and o-aminobenzoic acid. Hence the 
work on the potentiometric studies of these chelates 
was undertaken. The measurements were carried 
out by Irving-Rossotti method^ at 25°, 30° and 
35° C in aqubous media (/^ = 0-1, 0-05 and 
0*01 M NaC104). 

Precision pH-meter type OP : 205 No. 837 with 
glass-calomel assembly was used. HgBB was 
synthesised by the general procedure reported 
earlierm.p. 182° C, found : C, 70-52 ; H, 4-96; 


N, 5-38; calcd. for Ci 5 Hi;iN 03 , C, 70*58 ; 
H, 5*09 ; N, 5-49%. All the chemicals used were 
either BDH or Ridiel reagents. The standard 
solutions of H 2 BB, metal-nitrates and sodium 
perchlorate were prepared in doubly-distilled 
water. 

The ligand solution (0*01 M) was prepared in 
water. For the evaluation of thermodynamic con¬ 
stants, experiments were carried out in media of 
low ionic strengths (0*1 M, 0*05 M, 0*01 M) from 
these, an extrapolation to zero ionic strength was 
possible. The flollowin'g; solutions (total volume 
25*0 ml) were titrated against the standard 
carbonate-free sodium hydroxide ( 0*1 M) and the 
titration curves had the usual shapes. ( 1 ) 5*0 ml, 

0*01 M HCIO^ + 2-5 ml, 1*0 M NaClO^ + 17*5ml 
H^O; ( 2 ) 5*0 ml, 0*01 M HCi 04 + 2*5 ml 1*0 M 
NaClO^ + 10*0 ml 0*01 M HoBB + 7*5 ml HoO 
and; (3) 5-0 ml, 0*01 M HClO^j + 2*5ml 1-OM 
NaC 104 -f 10-0 ml 0*01 M H^BB -{- 2*0 ml metal¬ 
ion-solution -f 5*5 ml H^O. 

The results of the dissociation constants of H 2 BB 
and the stability constants of its lanthanide- 
chelates were obtained at different ionic strengths 
at 25°, 30° and 35° C. The formation curves of 
the metabchelates suggest the formation of' 1 : 2 
complexes. The stabilities of the metal chelates 
follow the order, La(UT) < Ce(III) < Pr(III) < 
Nd(ITI) < Sm(nil) and < Gd(III), which is in 
accordance with, lanthanide contraction. 

The thermodyfnamic stabilities (Table I) have 
been obtained by extrapolation of measured, 
formation constants to zero ionic strength from 
graph between log of stability vs where ^ is 
the ionic strength. 


Table I 

Thermodynamic stabilities and free energies of H 2 BB and its lanthanide-chelates 


Ligand metal chelates 


at 25* 


at 30* 


at 35° 

logK° 

-AG° 

Kcal/mole 

log K° 

-AG° 

Kcal/mole 

logK° 

-AG“ 

Kcal/mole 

H 2 BB 

20-40 

1*783 

20*35 

1*810 

20-30 

1*835 

La(m) 

12-10 

1*463 

12*00 

1*480 

11*90 

1*509 

Ce(lII) 

14-00 

1*554 

13*85 

1*570 

13*70 

1*596 

Pr(ni) 

14-80 

1*576 

14*65 

1*590 

14*50 

1*62d 

Nd(ni) 

15-25 

1*608 

15*l:> 

1*625 

15*00 

1*651 

SmdII) 

15-80 

1*629 

15*65 

1*645 

15*50 

1*670 

GdCHl) 

16-30 

1*718 

16*20 

1*695 

16*00 

1*685 
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Harned^'S gave the relation between lo'g 
aad temperature as (pK«— ct^) = — lc6t -|- 
(pK„H 4. ce-) where pK^= — log Kh at C; 
is minimum value at 0° C and c is a constant 
having the value 5-0 x lO’^^ deg'-. A plot of 
(pKw — cr2) vs f must be a straight line having 
a slope of — 2c6 and an intercept 4 , c 9 ^y 

at t ~ 0, and this was found true in the present 
case. The values of 6 and pK^^w were calculated 
(Table II). AH values were also calculated using 
Hamed’s ec^uation, aH = 2-303 X 10'^ RT^ 
it - 6), 

Table II 

Dissociation constants and the thermodynamic parameters 
at different Temperature and pK^^^ and KHcalculated 


from Harned equation for H;BB at fi = 0*1 M 


Temp. 

CK) 

pK« 

-Ag 

Kcal/ 

mole 

6°C pK„H 

-AH 

(from 

Harned’s 

equation) 

298 

20-27 

1*783 


3-048 

303 

20-23 

1*810 

100 20*00 

2-941 

308 

20-19 

1-835 


2-822 
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TITRIMETRIC DETERMINATION OF 
2-MERCAPTOETHANOL, MERCAPTOACETIC 
ACID AND 2-MERCAPTOPROPIONIC ACID 
WITH POTASSIUM PERIODATE 
Mercaptans or thiols, on oxidation yield disul¬ 
phide links ~S—S—, which hold together different 
polypeptide chains^. In the present investigation we 
have examined the behaviour of potassium periodate 
as an oxidimetric repgent fcr the estimation 
of 2-mercaptoethanol, mercaptoacetic acid and 
2-mer captopropionic acid. It was found that these 
m^r^aptai^ are oxidized stoichiopa^rically at room 


Current 
Sciencs j 

temperature with ?. single electron change at neutrjj f 
pH, to their ccrresponoing disulphides. I 

2 RSH + 10^--^ R- S-S-R -r lOa" ^ HoO ^ 

Back titration procedure has not been rdopted as 
the reLcticn was fast enough to enable a direct titra- ■ 
ticn with a visUil or potentiometric end points. • 
Materials and Methods : 

Aqueous potassium period: te (0*01 M) was stan¬ 
dardized iodimetricully and by arsenite titrationl . 
Mercaptan samples were gifts from Evans Chemitics, ' 
New York. All other chemicals were of reagent grrde. 
Recommended Procedure 

A sample containing 0*1-1*0 m mole of mer¬ 
captan was weighed in a 150 ml Erlenineyer flask : 
and dissolved in 50 ml of water after which 2 g of 
sodium hydrogen carbonate was added together with 
100 mg of potassium iodide and 2 ml of 1% starch ^ 
solution. The end point was determined by blue 
colour of starch iodide, formed by the excess drop 
of the periodate reagent. i 

Results and Discussion | 

Solutions of 2-mercaptoethancl, merc?pto:cetic | 
acid and 2-merc: ptopropionic acid were stauidardized C 
with Hg(II)®, Cu(ll)i ana ioaine^ respectively with I 
c n average devic tion of 0 • 6%, 0 • 3% and 0*1% r espec- |' 
tively. Quantitative results obtained for the determi- |: 
mticn of 2-22-46-50 mg of 2-mercaptoetb2nGl were | 
accurate to 0-6% (av. dev. 0-j%), for 1*62-53*80 mg | 
of mercaptoacetic acid and 1*71-51*48 mg cf 2-mcr- I 
captopropionic rcia the accuracy was foind to oe f 
0*5% (av. dev. 0*3%). i 

^Compounds which do net interfere when present 4 
in small amounts include thiophene (10 moles of 
^bstances: 1 mole of —SH compound), urea (8:1), 
methyl i crylate (5:1), diacetene alcohol (10:1). Glucose ^ 
and fructose do not interfere even when present | 
in large amounts. Large interferences are noticed [ 
with thiocarbonyl compounds and sulphocyanide 
ions. The method is inapplicable to mercaptans having 
free jS-carboxyl group due to the susceptibility to 
further oxidation®. From the titration of 2-mer- 
Ccptoethanol it is evident that the compound is pre¬ 
ferentially oxidized to disulphide rather than under- : 
going Malaprade reaction. : 

Potassiim chlorate snd potassium chlorite have 
s.lso been used as oxidizing agents in acidic niec.iam ; 
for the determination cf mercaptans. Potassium 
perchlorrte unlike periodate could not be used as 
an oxidizing agent because of its weak oxidizing power 
and low solubility in water. ‘ 
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NEW FOSSIL FINDS FROM THE LOWER 
VINDHYAN ROCKS (PRECAMBRIAN) 

OF CENTRAL INDIA 

This note records definite evidence of worm and 
arthropod remains from the Lower Vindhyan rocks 


carbonised, laterally preserved and classifieds under 
class Insecta, on the basis of the presence of head, 
thorax with three jointed legs and segmented abdomen 
(Fig. 3). It is the first record of insect from 
Precambrian of India and possibly from the world. 

The discovery of arthropod and worm remains 
from, the Rohtas Limestone will throw a new light 
on the evolution of arthropod and annelids which 
mujst have evolved from primitive forms in still 
older rocks. 

Detailed work is in progress and systematics will 
be published shortly (Tandon and Kumar^). 

Department of Geology, K. K. Tandon. 

Lucknow University, S. Kumar. 

Lucknow 226 007, 

April 22, 1977. 
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1977 (In press). 



Figs. 1-3. Fig. 1. Annelid remains, >■ 0-8 (approx.). Fig. 2. Annelid remains ' 3*8 
(approx.). Fig. 3. Arthropod (insect) remain, x 18-2 (approx.). 


of Katni area, Madhya Pradesh. More than 200 
worm and a lone arthropod remains are collected 
from an abandoned limestone quarry about 2 km, 
south-west of Katni railway station from the- 
Rohtas Limestone. 

The worm remains have been classified under 
the phyllum Annelida and appear to be a new genus 
(Figs. 1 and 2). They axe coiled, bent on ^em- 
selves and segmentedr The ^thripodi remain ?s 


AIR-BREATHING IN THE CATFISH, MYSTUS 
VTTTATUS (BLOCH) 

The catfish, fMystus vittatus (order ; Physostomi; 
sub-order: Siluridae; family: Bagridae) inhabits tropical 
ponds and rivers and is not known to leave water. It 
has no well defined accessory air-breathing organs. 
However, if kept out of water, the fish survives for 
about 5 to 8 hours upder laboratory conditions (28° C; 
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80% R.H.). This f^ppears to indicate that the fish 
has some air-breathing ability. 

The present study is undertaken to assess the air- 
breathing potentiality cf the fish. Oxygen consump¬ 
tion in air was measured using a manometer (adopted 
from Umbreit etaZ.®.). Oxygen obtained from air 
and water, when the fish was kept in water with free 
access to air, was determined using a respiratory 
chamber^ which contains water with an accessible gas 
phase above. Oxygen consumption from water was 
determined by estimating the loss of oxygen using 
Winkler’s method (Welsh and Smitli’^) and oxygen 
consumed, from air wns determined using a mano¬ 
meter connected to the gas phase. Oxygen consumption 
under water with no accej^s to a.ir was olso estimated 
Using the method followed by Job^. All measurements 
were made at 28 ± 1° C and the results are presented 
in Table I. 

Table I 

Oxygen consumption o/Mystus vitta.tus {mlI kg I hr ± S.E.) 


N = 

12 



From 

water 

From Total 
air 

Oxygen consumption 



from air 


38-65± 38-65± 
3-48 3-48 

from water with access 
to air 

60-91± 2%-43± 90-34± 
3-40 1-14 3-19 

(67%) (33%) 

from water without 
access to air 

]16-81± 

12-53 

.. l]6-808i 
12*53 


From Table I, it is clear that Mysfus vlttatus utilizes 
atmospheric oxygen bcth when it is in air and in water 
with access to air. Under natural condtions, the 
fish living in water with free access to air appears to 
utilize atmospheric oxygen to supplement aquatic 
breathing. Higher metabolic rate of the fish kept 
under water with no access to air might be suggested 
to imply a stress factor under forced conditions of 
submersion. 

Mystus vlttatus is a physostomous fish, with air- 
bladder opening by a small duct on the dorsal surface 
of the oesophagus. Whether the air-bladder contri¬ 
butes to aerial gas exchange is not proved. The air- 
bladder serving a respiratory function is not un¬ 
known among teleosts.* Mystus vittatus in aquarium 
tanks swims slowly in an inclined position in contact 
with the surface film of water with its mouth occasio¬ 
nally projecting beyond the surface into the air. Air 
hubbies are sometimes expelled trough the opercul^ 


Current 
Science , 

I i 

openings. The fish appears to lock up a certain !: 
amount of air in the oral cavity to enrich die water I ' 
with oxygen and/or to facilitate direct diffusion of 
oxygen through the surface of the oral cavity. Whether 
this is a means of utilizing atmospheric oxygen in | . 
times of need is not establshied. The possibility of j i 
the skin and gills serving in aeria.l gas exchange when : | 
the fish is kept out of water, as reported in other air- : s 
breathing fishes^-, may not be totally ruled cut r ; 
Further investigations on the routes of aej’ia.l gas | 
exchange are now in progress. i 
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NEW RECORD OF FRESHWATER OLIGOCHAETE : 

AULOPHORUS FLABELLIGER STEPHENSON, | 
1930, FROM INDIA | 

During the course of our investigations on the aquatic 
oligochaete fauna of Guntur District, Andhra Predesh, 
we came across a species cf the family Naididse, s 
Aulophorus flabelliger, Stephenson, which hitherto has 
not been reported from India. This species was 
previously described by Stephenson (1930)^ from Lake 
Naivasha, Kenya. Of a total of 36 valid species 
known under the genus Aulophorus, only six were 
reported from India till now (Naidu, 1962)^. 

We have collected this species adong with Anlo- 
phorus tonkinensis (Vejdovsky, 1894), a closely related 
tube dwelling form, from a semi-pernianent fresh¬ 
water pond at Moparru, situated 35 km south-east 
of Guntur, associated with the roots of Pistia sp. 
Hydrographic conditions prevalent at the time of 
collection are, pH 8-0, air temperature 36*6° C, water 
temperature 34*5® C; water turbid, alkalinity 237 ppm, 
dissolved oxygen 2*83 ppm. Only two worms were 
collected. 

Worms small, delicate, transparent inhabiting tubes 
of plant material, 3 * 5 mm long, body diameter 0 • 32 mm, 
total number of segments {s) == 26 + undifferentiated 
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region; number of segements behind which budding 
zone develops («)= 16. 

Dorsal setae from VI, 1 hair and 1 needle per 
bundle. Hairs simple, 90-98 im long, less than the 
diameter of the body. (H&irs 110-115 /x in original 
description). Needles 52-60/x long with distal end 
exp3nded web-like with a maximum breadth of 15 ii, 
its free margin with 9 indentations. Figure of the 
needle closely resembles that given by the original 
author. Ventral setae of II-V 5 per bundle, slighly. 
carved, 110-118 long, nodulus proximal (D: P: : 
25 ; 13-24 ; 13), prongs equally thick, distal longer th'in 
the proximal. Ventral setae from VI onwards 4 per 
bundle, with shaft proximally more curved than those 
of II-V, 52-55/x long with distal nodulus (D: P: ; 6 :ll-5 : 
12; proximal prong longer and 3 times thicker than 
the distal. 

Posterior end of the worm bears e branchial organ, 
cup-shaped, with a pair of cylindrical palps and 3 pairs 
of digitifoxm gills, ventral pair being the longest. 

Alimentary canal shows distinct stomachic enlarge¬ 
ment in IX. 

Single budding zone is observed in one worm, 
clitellum is absent. 

One of us (KSB) thanks the C.S.I.R. for awarding 
a Junior Research Fellowship. 
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ON NEMATODE CLEAVAGE PATTERN WITH 
SPECIAL REFERENCE TO TANQUA ANOMALA 
(V. LINSTOW, 1904) (GNATHOSTOMATIDAE) 
FROM THE WATER SNAKE NATRIX 
PISCATOR SCHNEIDER 

In the embryology of nematodes, there ore certain 
unique and characteristic fer.t ires in respect of early 
cleavage stages which are of general interest. Detailea 
work on the embryology of nematodes has been dene 
by several investigators. Work on the embryology 
of nematodes has been reviewed by Nigon’- and much 
information has been given by Bird^. Parasitology 
is becoming increasingly popular in the curriculum 
of Indian Universities and in the search for interesting 
and easily available teaching models, it is found that 
the nematode Tanqua anomala from the stomach cf 
the water snake Matrix piscator^ forms good material. 


Thus, the embryology of Tanqua anomala is a sui¬ 
table model to project the characteristic cleavage 
Pettern, resulting in a three celled stage and the 
characteristic T ’-shaped condition in the four celled 
stage. The egg is oval with a thin and transparent 
egg shell allowing easy observation of the early stages 
of the cleavage. The first cleavage was observed 
in 1-2 hours after egg laying, dividing the egg into 
a bigger SI cell and smaller PI cell (Fig. 1 A). The 
SI cell divides next and a three celled condition 
occurs. After this PI cell divides and the typical ‘T 
shaped condition is reached (Fig. 1 B). 



Fig. 1. Cleavage cf the nematode Tanqua anomala 
egg. A, Two celled stage; B, Four celled stage; 
‘T-shaped condition. 


In general the first cleavage in nematodes results in 
tiie formation of two cells, a somatic cell SI and a 
parental germ cell PL In some cases, at this stage, 
the cells are unequal, the Si cell being bigger than the 
PI cell as in Ditylenchus dipsacP or as in Rodopholus 
similis/^. In the next stage SI usually divides longi¬ 
tudinally whereas PI divides transversely so that 
a characteristic ‘T’-shaped condition is displayed. How¬ 
ever, sooner or later a rearrangement of cells occurs 
and a rhomboid shrpe becomes evident. A slight dela> 
in the division of PI may result in a three celled condi¬ 
tion for some time. In Ditylenchus destructor^ or in 
Meloidogyne naasi one blastomere may not divide 
until the second one has divided twice resulting in a 
five celled stage. The interesting case is that of 
Tylerchorhynchus claytoni where Wang"^ reported 
that at the two celled stage SI and PI are almost equal 
in size. SI divides into ‘A’ and ‘'B’ cells. The 
‘A’ cell divides obliquely into ‘a’ and ‘cr’ cell. 
There occur three divisions of SI cell at this stage 
but PI divides much later. There are cases where 
although a three celled condition is reached, the cells 
lie in a linear fashion as in metastrongyloid Dictyo- 
caulus filarial or protostrcg>loid Varesstrongylus 
pneumonicus^. In T. anomala 2 t the three celled 
stage the blsstomeres lie in a triangukir condition. 
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INCIDENCE OF ‘SPRING DWARF’ DISEASE 
STRAWBERRY FROM INDIA 

Concerted efforts are being made to popularise 
strawberry cMitiv^.ation and also to establish th 
n irseries in plains of the Punjab State. Recently a 
large number of plants of different varieties, viz., 
Gorella, Bangadore, Ped, Clomax, Black rose and Dil- 
pasand brought from Chail, Simla Hills tH.P.), main 
tained in nurseries at Punjab Agricultural University, 
Ludhiana, were highly stunted with deformed stems 
and leaves and fadled to produce gunners. On exami¬ 
nation these plants were found infected with a bud 
and leaf nematode of the genus Aphelenchoides. Nume¬ 
rous individuals (males, females amd other larval 
stages) of this nematode were extracted from stem, 
leaves and buds of the infected plants when immersed 
in wJter for a day. These inoividuals were processed 
and identified as Aphelenchoides fragariae (Ritzema 
Bos, 1891) Christie, 1932, the ca.usal agent of ‘ spring 
dwarf’ or ‘ crimp’ disease of strawberry. 

Some leaves of the infected plants in Gorella, Banga¬ 
lore, and Dil-pasand, were having red colouration; 
such symptoms have also been reported to occur in 
this disease from Europe (Throne, 1961). Detailed 
studies on production of symptoms by this nematode on 
different varieties and other aspects are in progress. 

This was first recorded from U.S.A. by Ritzema Bos 
(1890). Later on it has also been found to occur 
in some European countries. This is the first time 
its incidence has been recorded from India. 

Dept, of Plant Pathology. Naval Kumar Sharma. 
Punjab Agricultural University, 

Ludhiana, April 2Z, 1977. 

1. Ritzema Bos, J., Maandblad Naluurweenschappen, 
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2. Thorne, G., Principles of Nematology. McGraw-Hill 
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ISCWENCE OF A VIRUS DISEASE OF 
MUSKMELON (CUCUMIS MEW L. VAR. 

RETICULATUS) IN W. BENGAL 

One of the major limitations in the larpc-A'ale 
introduction of the improved varieties of musk- 
melons in W. Bengal is their susceptibility to 
virus diseases. The natural incidence of 
diseases of local mnskmelons is surveyed in tlie 
mitskmelon fields in the riverbed of the Ganges 
around the districts of Nadia and 24 Parganas. 
Three locations were selected and in each location 
three field plots were selected at random. In each, 
100 plants were observed for the incidence of virib 
diseases at the end of the growing season. In 

this way about 900 plants (2jl—31 months old) 
were observed. The percentage of infected plants 
varied between 20 and 45. The infected plants 

had. pale yello w leaves with green vein banding. 

There was an inward curling of the leave.s. 

Yellowish chlorotic mottle was developed from th: 
margin of the leaves. The leaves were reduced in 
size and the growth of the plant also stiuited. 
With infective sap obtained from the dis¬ 

eased leaves in 0-1 M ditr'a't'e phosphate.' buH'er 
(pH 7-2, 1 gram leaf : 1 millilitre buffer), the 
symptoms were easily transmitted to healthy 

muskmelon seedlings. The percentage of positive 
transmission was about 73. If phosphate buffer 

were u.sed as the extraction media, the percentiiges 
of transmission were low in comparison to that 
obtained with material in citrate phosphate buffer. 

Thermal inactivation point, dilution end point 
and the ageing (in vitro) of this virus in. sap arc 
50° C-55° C, 1 : 50-1 : 100 and 120-144 h. at room 
temperature and 168-192 h at 6° C respeclivciy. 
The virus disease could be transmitted to cucumber 
(Cucurnis sativa L. local), pumpkin (Cucurhiln 
moschata Poir), rib gourd (Luffa acutangida Roxb.), 
cowpea (Vigna sinensis L.) and Chenopodium 
amaranticolor L. But it does not infect tobacco 
(Nicotiana tabacum L.) and Datura (Datiun 
stramonium L.). In C. amaranticolor, it produce- 
necrotic local lesions at the beginning of infection, 
but later, systemic symptoms develop. 

The present study indicates that the propertie 
of this virus does not resemble any that has beer 
described for cucurbit virus strains so far reported 
from Indiak They however agree with that ol 
the virus (Webb and Bohn^ ; Webb"^ ; Nelsor 
et al.^). The two viruses have similar therma' 
inaciivation point and dilution end point. Boll 
infect cucurbitaceous hosts or can produce loc,a 
lesions in C. amaranticolor. However, the agein: 
(in vitro) property of the virus, under consideration 
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differs somewhat from that of the cucurbit latent 
virus, the ageing in vitro of which is 3 days. It 
is suggsted that the present virus which normally 
occurs in the local muskmelons, grown in the 
riverbeds of the Ganges, may be a strain of 
Cucurbit latent virus. 

Dept, of Plant Pathology, S. R. Bandyopadhyay. 
Faculty of Agriculture, S. Mukhopadhyay. 
Bidlian Chandra Krishi Viswa 
Vidyalaya, 

Kalyani, West Bengal, 

April 14, 1977. 
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PETUNIA RINGSPOT VIRUS DISEASE—A NEW 
RECORD FOR INDIA 

Petunia plants {Petunia axillaris and P. violacea) 
grown in Horticlture Department and University 
garden were observed with ringspot disease during 
1576-77, This disease "^was Jcharacterized hy the 


symptoms of ring formation or oak-leaf pattern 
(Fig. 1 a, b) on the leaves and calyx. No flower 
colour breaking or other ill-effects of this disease were 
observed. The present paper reports the transmission 
studies and host range of petunia ringspot disease. 

For mechanical transmission, the symptomatic 
leaves of petunia were triturated in a pestle and mortar 
with cold 0-1 M phosphate buffer (pH 7-5) plus b*l% 
tbioglycollic acid and the sap was clarifiea at 5COO 
rpm in a refrigerc.ted centrifuge for 15 minutes. The 
clarified sap was incoculated on the leaves of petunia 
and test plants, viz., white Burley tobacco, Nicotiana 
glutinosa, N. rustica, Chenopodium amaranticolor, 
broad bean, contender cultivar of French bean and 
G-152 cultivar of cowpea plants which were previously 
dusted with 800 mesh carborundum by cotton swab 
method. The symptoms of rings or oak leaf pattern 
were produced on petunia after about one week of 
inoculation of infective sap. This indicated the viral 
nature of the disease. The symptoms cn white Burley 
tobacco and N.rustica were of ringspet type (Fig. 2). 
However, no symptoms were produced on French 
bean and cowper. The broad bean host reacted with 
systemic symptoms of mosaic mottling, stem streaking 
and wilting and C.amaranticolor reacted with ring- 
spot symptoms to the virus causing ringspot disease 
in petunia. Petunia ringspot was also transmitted, 
by approach graft and by dodder (Cuscuta reflexa 
from diseased to healthy petunia[ plar ts in glass hous- 



Figs, la, Ib-l. Fig. 1^7. Petunia leal displaying ringspot symptoms after the infection of petunia 
ringspot virus. Fig. 1 b. Petunia leaf displaying oakleaf pattern symptoms induced by petunia ringspot 
virus. Fig. 2. White Burley tobacco leaf displaying the symptoms of petunia ringspot virus. 
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For seed transmission, seeds taken from petunia 
plants infected with ringspot were tested in wooden 
flats by growing on test. Of the 850 seeds, about 600 
seeds were germinated. However, none displayed 
the symptoms of ringspot disease. This indicated 
negative seed transmission of yetuniJ. ringspot virus 
through petunia true seeds. 

For aphid transmission, the cotton aphids (Aphis 
gossypii), raised from single aphid colony were starved 
for half an hour and when fed on infected petunia 
leaves for fifty to sixty seconds, transmitted the disease 
to heatlhy petunia plants. This indicated the trans¬ 
mission of petunia ringspot virus by cotton fphid 
in non-persistent manner. 

The disease, viz., petunia asteroid mosaic virus, 
Lovisolo®, a member of tombus virus group, Hafrison 
etair; petunia ringspot virus, Rtbio Huertos® and 
petunia witches’ broom disease, Sahambi®; Mali and 
Vyanjane^ have been reported so far on petunia. The 
present virus disease resembles petunia ringspot virus 
disease reported from Spain, Rubio-Heurtos,® in 
symptomatology on petunia, host plant reactions and 
transmission studies and in not being transmitted 
through the true seeds of petunia. Recently, the 
petunia ringspot virus has been reported as a strain 
of broad bean wilt virus and member of comovirus 
group by DoeF and Harrison et al} respectively. 
Therefore, the present petunia ringspot virus disease 
is identified as a petunia ringspot virus strain cf broad 
bean wilt virus (.BBWV). This is a first record on the 
occurrence of petunia ringspot virus outside Spain. 

Department of Plant Pathology, V. R. Mali. 

Marathwada Agricultural N. T. Vyanjane. 

University, A. U. Ekbote. 

Parbhani 431 402 (M.S.), 

June 2,1977. 
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OCCURRENCE OF PARASARCOPHAGA MISERA 
(WALKER) AND CAMPOLETIS SF. AS PARASITES 
OF SPODOPTERA LITURA (FABRICIUS) 
FROM INDIA 

The tobaccO' caterpillar, Spodoptera litura (Fabr.) 
(Noctuidae : Lepidoptera), is an important poly- 
phagous pest and has become a ^rious pest of 


cauliflower crop in ihe Punjab. During the course 
of our survey, the caterpillars of S. litura were 
collected in large numbers from, castor {Ricinus 
communis L.) as well as cauliflower (Brassica 
oleracea L. var. hofryris L.) plants in Ludhiana 
district and reared on fresh host leaves (Temp. 
21-27-5° C ; R.H.— 64%) till they pupated and 
finally emerged as adults. Some sick and abnormal 
caterpillars pupated normally but later on changed 
to jet black in comparison with the. light brown 
colour of the healthy pupae. This change of 
colour coincided with the emergence of parasitic 
adult flies, Parasarcophaga misera (Walker) (Sarco* 
phagidae : Diptera) from the host pupae. Although 
S. litura was collected from, the field from March to 
November but the parasites emerged only from the 
pupae developed from cateipillars that were 
collected, during October and November. The 
percentage of parasitisation was 15(/i'=:240) in 
October and 4 (n 75) in November. 

From a batch of 50 second and third instar 
caterpilliars of S. litura collected from a cauli¬ 
flower field, situated in the village Jassian in 
Ludhiana district, two- caterpillars exhibited a very 
little feeding, wrinkled and shrivelled larval bodies. 
Such caterpillars werte suspected for incipient 
parasitisation. Within a week, yellowish, white 
grubs of the suspected internal parasite forced 
their way out of the host sterna and pupated in 
the whitish cocoo-ns which they had spun around 
them within few hours of their emergence. Two 
adult parasitic wasps of Campoletis sp. (Ichneu- 
monidae : Hymenoptera) emerged out through the 
rounded ends of cocoons within 5 and 7 days in 
the laboratory. 

The parasites attacking S. litura in India and 
abroad, known so far, include seven braconids, 
seven ichnenmonids, five tachinids, two eulophids 
and one each of perilampid and scelionid msect'-, 
Among ichneiumionids, Campoletis chloridcac 
Uchida—a larval parasite of Helioihls tirmlgcra 
Hiibn., wrongly identified as Echoropsis perdisiinc- 
tiis Vier.4 (Sudha Nagarkatti, 1977—Personal 
communication) is abundantly met with, around 
Pipariya (Madhya Pradesh) during December and 
January but the parasite, Campoletis sp. bred from 
the larvae of S. litura in the present studies was 
different from other known species under this genu^ 
including C. chlorideae. Hence the present finding 
of Campoletis sp. as ^ larval parasite of 5. litura 
appears to be the first record. So far, P. tnisera 
has been reared only from Amsacta albistriga Walk, 
and Planispira vittata at Ooty and Coimbatore 
(Tamil Nadu) respectively (Sudha Nagarkatti 
1977—Personal communication). Thus the present 
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report of P. inisera as a larval-pupa] parasite of 
S. litura constitutes a new record from India. 

The polyhedral inclusion bodies of a nuclear 
polyhedrosis virusi attacking S. litura tSLNPV) 
in the nature, were also evaluated against this 
local parasite, P. misera, with a view to developing 
this virus as microbial insecticide in future for 
the control of S. litura. The polyhedral inclusion 
bodies of this virus produced from experimentally 
infected caterpillars of S. litura, were inoculated 
to the dull-whitish grubs of P. misera collected by 
dissecting out, the field collected parasitized larvae 
of S. litura in two batches. Five grubs were 
dipped into the extract for 24 hours in the first 
batch while the second batch of 5 grubs received 
intrahemocoelic injections of the extract with the 
use of a 1 ml tuberculin syringe. Eight grubs in 
two groups (each of 4), treated with sterile distilled 
water, formed the control. It was interesting to- 
note that all the grubs of the parasite thus 

treated (including control) subsequently pupated 
and emerged as normal adult flies from their reddish- 
brown puparia. These observations indicated that 
the viral agent was safe to the parasite. The intra¬ 
muscular and intravenous injections of 44 mg of 
polyhedral inclusion bodies of NPV of S. litura at 
weekly intervals, could not produce any 
abnormality in the treated rabbits within 6 weeks^. 
Safety of similar insect viruses has also been 
reported earlier- in fishes, white mice, guinea pigs 
and other mammals including man. The present 

observations, being reported for the first time, 
indicate the high specificity and safety of the 
polyhedral inclusion bodies (SLNPV) against 
P. misera. 

Thanks are due to Dr. A. S. Sidhu, Professor 
and Head of the Department of Entomology, for 

providing the facilities, and to the Director, 

Zoological Survey of India, Calcutta, for the 
identification of the parasites. The author is 
highly indebted to Dr. (Mrs.) Sudha Nagarkatti, 
Entomologist for going through the records of 
insect parasites being maintained at Indian Station 
of Commonwealth Institute of Biological Control, 
Bangalore. 

Department of Entomology, G. S. Battu. 

Punjab Agricultural University, 

Ludhiana (Punjab), 

May 28, 1977. 
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ANTIMITOTIC ACTIVITY OF THE FLAVONOL 
glycoside “POLYGALACIN” 

Th£ importance of glycosides in medicine and 
therapeutics was indicated earlieri. Crude drugs 
containing saponin are known to exhibit 
antiulcerogenic and antiinflammatory actions-. The 
biochemical action of Ginseng Saponin and its 
metabolic stimulation or hormone-like action has 
also been established''^. Some glycosides are shown 
to jpossess anticancer^ and antimitotici’5-ii? proper¬ 
ties. Despite these reports there are several 
others whose effects on cells in division have not 
beam investigated. The toxlic prinoipl© of a 
flavonoid derivative (4, 5, 6, 7, 8 penta- 
methyloxy flavone) on Zebra fish and pregnant 
rats has been describedt3'i4. jhe present study 
deals with the influence of the flavonol glycoside, 
polygalacin on mitosis in root meristems of 
Allium cepa. 

Poly gala chine nsis L. belonging to the family 
Polygalaceae is a common herb found all over 
India. The new flavonol glycoside polygalacin 
extracted from it is shown to be 
3-rutinosyl rhamnazin (3-rutinosyl 7, 3-dimethyl 
quercetin)^5. Profusely growing roots of A. cepa 
were treated in one series in 0-05% polygalacin 
(aqueous solution prepared by gently heating) for 
4, 8 and 24 hr at room temperature. In another, 
roots treated for 24 hr were allowed to recover 
for 24 and 48 hr in distilled water with frequent 
changes of the same. Controls grown in distilled 
water were handled under identical conditions. 
Experimental and control roots fixed in 1 : 3 acetic 
alcohol were processed by the method described 
elsewherei’i^. 

The most obvious effects produced by the 
glycoside were on the morphological changes of 
chromosomes and a lowering of mitotic index (MI). 
The MI showed a phenomenal decrease with the 
period of treatment (Table I). In 24 hr material 
mitoses were, however, highly limited. There 
was also a marked effect on cells in producing 
fragmented nuclei (Fig. 1). The latter were found 
even after a protracted period of treatment where 
mitoses were still frequent Among the aberrations 
the breakage of chromosomes (Fig. 2) was an 
important event noted in 8 and 24 hr treatments. 
The micronuclei obviously formed from fragments 



570 


Letters to the Editor 


i 


Ciin,r, 

Scht^r^ 


Table t 


Treatment time 
(in hours) 

Cells in 
division* 

Mitotic 

index* 

Frequency of aberrations 


Abnorny 
cells ()J| 

Fragmented 

nuclei 

Breakages 

C-meta¬ 

phases 

Micro¬ 

nuclei 

Control 

264 

6-60 






4 

232 

5-80 

21 




9'0) 

8 

208 

5-20 

44 

8 

■5 


27'4() 

24 

128 

3-20 

67 

14 

9 

10 

78-i: 

24 hr -h 24 hr recovery 

■ 224 

5-60 





,, 

24 hr + 48 hr recovery 


c-50 







* B sed on 4,000 ceils. 


were encountered in. 24 hr treatment only (Fig. 3). 
Slightly disturbed but unscattered and uncontracted 



Figs. 1-5. Polygalacin induced abnormalities in 
A. cepa. Haematoxylin squashes. Fig. 1. Nuclear 
fragmentation, 8 hr x ca. 1,000. Fig. 2. Chromo¬ 
some breakage, 24 hr x ca. 1,000. Fig. 3. Micro¬ 
nucleus (arrow), 24 hr x ca. 1,000. Fig. 4. C- 
metaphase, 24 hr x ca. 1,000. Fig. 5. Nucleolar 
staining, 24 hr x ca. 1,000. 


metaphases were seen in 4 hr treatments, i', 
the other hand 8 and 24 hr material exhibited t. 
C-metaphases thus indicating the disruption of ihf 
spindle (Fig. 4). In contrast to another glyco'!;; 
Morindine reported elsewhere^ C-metapha'^' 
induced by polygalacin were few and occasion 
One more striking observation was that the nuclu S 
were prominently stained in majority of cell- 
8 and 24 hr treatments in contrast to faint nucKvf 
staining (Fig. 5). This appears to be due tor;J 
specific response of the cells to polygalacin ah:: i 
since no such feature was demonstrated i | 
Morindinei. The mechanism by which !:'| 
phenomenon is induced needs further investigal r | 
Morindine and polygalacin have antimiie | 
properties. While the former showed a pronoun^rl 
induction of C-metaphases, stickiness of chron I 
somes and a slow recovery’, the latter prodiK'| 
nuclear fragmentation, occasional C-metapha { I 
breakages and a fairly quick recovery. The rdrl 
of the mitotic index, in roots recovered r| 
24-48 hr, to the levels of short period^ | 
treatment and the control and an absence | 
abnormal cells in such material (Table I) denrX 
the transient nature of the damage caused ^ I 
polygalacin to the genetic system and its rcv.r ^ 
bility. I 

The authors are thankful to Prof. S. S. | 
Head, Department of Zoology, Kakatiya Univer 
Warangal and Prof. O. S. Reddi, Head, Departni^r | 
of Genetics, Osmania University, Hyderabad, f I 
their keen interest and encouragement. | 

Department of Zoology, 

& 

Department of Chemistry, 

Kakatiya University, 

Warangal 506 009, 
and 

Cytogenetics Laboratory, 

Department of Genetics, 

Osmania University, 

Hyderabad 500 007, March 26, 1977. 
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h\ lliutncM* {lK7‘>j. d he .fKciinen ha*, been 
depnsitcd in ( herb. No*. 208617 and 

2<»862‘h 

I he aiitltt>i aie thankltjl to Dr. K. vS. Dwivedi 
Itu enw’oiiiaeenient and to the Head ol the Botanv 
Department K>r laboratory facilities. 'HiaiikH are 
al <» due to l)i. li. ( . SuCKut, C .M.I., Ke\v. lor the 
identilicatiiMi ol tfu* tnnp.u**. 
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Department of Botany, R. N. Tandon. 

R. C. Gupta. 

Varanasi 221 005, A. N. Shukla. 

March 14, 1977. 


1. Thurnen, F. de. My cotheca Universalis, Cen- 

tiiria, Wein, 1879, 14, 1352. 

2. Huges, J. S., Mycologia, 1976, 68, 693. 


DIFFERENTIAL RESPONSE OF RHIZOBIUM 
STRAINS OF BENGAL GRAM 
(CICER ARIETINUM L.) 

Different strains of Rhizobiiim sp. interact 
differently with different genotypes of Bengal 
gramh Sundra Rao and Sen'^’ reported an increase 
of 17-31% in grain yield due to Rhizobiiim 


sown in the field. The survival of Rhizobiiim u , 
different seeds was examined and more than I' 
cells per seed were found in all cases. Fertil/' 
at 20 Kg N and 50 Kg P.»0- per hectare were appli.v ^ 
A uniform plant population was maintained. I:- 
plants were dug up carefully, washed in slow runni^ 
water and the nodiilation examined. 

All the strains proved significantly superior ^ 
control in respect of grain yield. Among the vaiu! 
strains, G.F. 9, G.F. 2 and G.F. 8 were for 
equally efficient in recording higher grain yl 
than the other remaining strains. Per cent incr* • 
in yield due to different Rhizobiiim strains over u*' , 
trol was in the range of 13*9 to 39*8%. T , 
highest increase in yield (39-8%) was record ^ 
with strain G.F.9 (Table I). ? 


Table I 

Effect of different Rhizobium strains on grain yield, number of nodules and dry 
weight of nodules per plant 


Treatments 

Grain yield 
in kg/ha 

No. of root 
nodules 
per plant 

Dry weight of 
root nodules 
per plant 
in mg 

Per cent increase 
in grain yield 
over control 

G.F. 2 

1452 

5*5 

122 

27-6 

G.F. 3 

1508 

3-5 

142 

32-5 

G,F. 5 

1307 

4*2 

127 

13-9 

G.F, 6 

1471 

2*0 

145 

28*9 

G.F. 7 

1434 

4*3 

103 

26*0 

G.F, 8 

1443 

4-2 

160 

26*9 

G.F. 9 

1591 

3*7 

150 

39*8 

G.E. 8 

Control (un¬ 

1314 

3*8 

133 

15*4 

inoculation) 

1138 

2*5 

137 


C.D. at 55- 

150 

•• 




inoculation in Bengal gram. The present investiga¬ 
tion was carried out in order to evaluate the 
efficiency of the different Rhizobium strains with 
genotype H 208 of Bengal gram in calcarious soil 
of North Bihar. 

Eight Rhizobium strains obtained from I.A.R.I., 
New Delhi, viz., G.F. 2, G.F. 3, G.F. 5, G.F. 6, 
G.F. 7, G.F. 8, G.F. 9 and G.E. 8 were selected for 
this study. The field experiment was conducted at 
Agricultural Research Institute, Dholi (Bihar) in 
a randomised block design with three replications, 
the net plot size being 2 X 0*9 m. The soil of 
the experimental plot was sandy loam, having pH 
8 -6, CaCO;^ 37-8%, E.C. 0-416 mmhos/cm, Orga¬ 
nic carbon 0*456% and available PoO- 41 Kg/ha. 

The seeds after sterlization were slurry inoculated 
with different strains in 10% sugar solution and 


The difference in production of root nodules | 
their dry weight/plant du'e to strains were ik | 
significant indicating thereby no correlation i: | 
between grain yield and number or their dry vvei/n | 
This may be accounted for differences in niliu. ■: 
fixing capacity of the strains due to their gen.’ | 
character. Moreover, the yield is governed by i: | 
amount of nitrogen fixed rather than the nuiiil. f 
or dry weight of nodules as nitrogen fixation , [ 
positively correlated to the leghaemoglobin conicn | 
of nodules which is also genetically controlk' | 
Genetic information for nitrogenase is encod:, f 
in Rhizobium and expression of nitrogenase gen, I 
depends on unknown diffusible factor(s) secreii, | 
by plant' cells^’^’^. The present investifat:.'': 
supports the genes coding for nitrogenase “ 
Rhizobium strains. The demonstration of nih. 
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enase in presence of legumes suggested that some 
;ommon plant product may be involved^’*’-. 

Thei authors thank Dr. R. B. Rewari, Micro- 
iologist, LA.R.T., New Delhi, for providing 
\hizohium strains. Thanks are also due to 
)r. R. Singh, Principal and Regional Director, 
'irhut College of Agriculture and Agricultural 
.esearch Institute', Dholi, for providing necessary 
icilities. 

lepartment of Microbiolo'gy, R^MAN R\t. 

agricultural Research Institute, S. N. Singh. 
)holi (Muzaffarpur), Md. Murtuza. 

ihar, April 25, 1977. 
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2. Child, I. J., ’‘Nitrogen fixation by Rhizohhim 

sp. in association with non-legnmcs plant 
cell cultures,” Nature, 1975, 253, 251. 

3. Dilworth, M. J. and Parker, C. A., J. Theoret. 

Biol, 1969, 25, 208. 

Dunican, L. K, and Tierney, A. B., Biochem. 
Biophys. Res. Couunuu., 1974, 57, 62, 

5. Phillips, D. A., Howard, R. L. and Evan's, 

H. .1., Physiol Plant, 1973, 28, 248. 

6 . Scowcroift, W. R. and Gibson, A. H,, Nature, 

1975, 253, 250. 

I Sundra Rao> W. V. B. and Sen, A. R, 
Rhizohhim News Letter, 1969, 41, 35. 

8 . Vincent, J. M., The Biolot^y of Nitropen Fixa¬ 
tion, Edited by A. Guispel, 1974, 33, 263. 


lUCLEIC ACID CHANGES IN PETUNIA ROOTS 
AS A RESULT OF PETUNIA MOTTLE 
VIRUS INFECTION 

the present comiminication the result of the 
fleet of petunia mottle virus (PMV) on the nucleic 
cid content in the roots of petunia, has been reported. 
Seedlings of petunia raised in autoclaved soil, 
ansplanted to clay pots containing autoclaved mixture 
f soil : sand : compost (.7 :2 :1). Leaves of two- 
feek old seedlings were inoculated with (PIVIV) at 
0, 20, 30 and 40 days intcrva.ls separately. For 
locuktion, the iisuad method of rubbing with carbo- 
indum (500 mesh) a.s an abrasive was adopted. The 
Kperiment was ca.rried out in an insect-proof glass 
ouse and it was terminated after 10 days of last 
iocul?.tion. Pla.nts were uprooted, washed and 
ried (80-'90° C) and were ground into a fine powder, 
[undred mg of the powder were extracted a.s described 
y Srivastava and Ware^ ana the nucleic acids estimated 
y the method of Scheneider- employing Buach and 
orab Spectronic~20 Spectrometer, at 660 nni using 
INA and DNA as standards, 


It may be observed from Table I, that there was 
an increase in the RNA content inside the plant roots 
as compared with the uninoculated control; however. 
Table I 

Nucleic acid contents in ihe roots of petunia inoculated 
with Petunia Mottle Virus at different intervals 


(Expressed as per cent dry weight) 


Nucleic Acids 

Inoculation periods (days) 

0 

10 

20 

30 

40 

rna 

3-21 

5-81 

4-60 

4-41 

4-41 

dna 

0-35 

0-37 

0-40 

0-45 

0-50 

Total 

1 

3*56 

6-18 

3-00 

4-86 

4-91 


Each value is the mean of 6 replicates. 


the maximum (81-2%) increase was noted in the 
pla.nts inocuia.ted 10 da.ys before the harvest and least 
(37-3%) in the plants inoculated 40 days before harvest. 
Though the DNA content also showed an increase 
in the roots as compared to uninoculated (control), 
maximum increase (42-6%) was observed in plants 
inoculated 40 days before harvest and minimum 
increase (5-7%) in the plants inoculated 10 days before 
harvest. 

The authors are grateful to Dr. M. M. R. K. Afridi 
for his valuable suggestions and to Prof. Abrar M. 
Khan, Head, Department of Botany, for providing 
necessary facilities. 

Botany Department, Zafar Abbas. 

Aligarh Muslim University, Qamar A. Naqvi 
Aligarh 202 001, India, 

May 9, 1977. 
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Srivastava, B. I. S. and Ware, G., Plant Physiol., 
1965, 40, 62. * 

Scheneider, W. C., Methods in Enzymolospv—111 
(Eds. S P. Clowick and N. O. Kapan), Acad. 
Press, New York, 1957. 


PHAEOISARIA CLEMATIDJS (FUCKEL) HUGHES^ 
A NEW RECORD FOR INDIA 
In the course of their studies on mycoflora of 
District Nimar, the authors collected Fhaeoisaria 
clematidu, a dematiaceous hyphomycet© on dead 
twigs of Bambiisa species, from Asirgarh, Khandwa 
(M.P.), on 18th October, 1976, The fungus has 
been previoufsly recorded from Cuba, Europe, 
Ghana, Java, Malaya, New Guinea,' Sabah and. 
Sierra Leone (Ellis) 2; here it is being presented as 
a new record for India. 

Colonies effuse, black, hairy; under a disssecting 
microscope the upper two-thirds of each synnema 
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is seen to be covered with a white or pale grey 
powdery mass of conidia. Mycelium mostly immersed. 
Stroma, hyphopodia and setae absent. Conidiophores 
macronematous, synnematous,; synnemata brown, upto 
2*0mrQ['^ i^iigh but usually less than 1-3 mm. 
subulate, 7~20 /a thick at the apex, 25-90 thick at 
the base ; individual threads 2-3 At thick, pale tO' 
mid brown, smooth, straight or flexuous, splaying 
out at the; apex and along the sides of the two- 
thirds of each synnema. Conidiogenous cells poly- 
blastic, integrated and terminal or discrete, cylindrical 
or clavate, hyaline to pale brown, sympodial, 
usually with numerous cylindrical denticles. Conidia 
solitary, dry, acropleurogenous, fusifofm or 
narrowly ellipsoidal, hyaline or subhyaline, smooth, 
non-septate, 4-7-10 x 1*5-2-5-3 At. 



Figs. 1-4. Phaeoisaria clematidis. Figs. 1-2. 
Upper and lower half of a synnema. Fig. 3. A 
part of synnema with conidiophores and conidio- 
genous cells. Fig. 4. Conidia. (Figs. 1-2 to scale 
B. Figs. 3-4 to scale A.) 

The voucher specimen has been deposited in the 
herbarium of Mycology and Plant Pathology, 
Department of Botany, Government S.N. College, 
Khandwa, as No. 48. The authors express their 
grateful thanks to Dr. S. B. Saxena, University of 
Saugar and Dr. V. B. Chaudhary, Government 
S.'N. College, Khandwa, for facilities. 


Mycology and Phytopathology H. N. Saha, 

Section, Anita Dave. 

Department of Botany, 

Govt. S.N. College, 

Khandwa, April 15, 1977. f 

* Measurements by Ellis : Synnemata uptc 
1*5 mm high, 20-80 thick at the base, 8-25, 
at the apex; conidia 4-10 x l‘5-2-5p. 

1. Hughes, S. J., Can. J. Bot., 1958, 36, 795. 

2. Ellis, M. B., Dematiaceous Hyphomycm. 

Kew, Surrey, 1971, p. 213. 

CYTOGENETICS OF AQUATIC ORNAMENTAL 
III. Karyology of Victoria antazonica SoverLy 
The Amazon waterlily represents a remarkable fonr.; 
of plant life on account of its gigantic floating leave 
and copious development ctf prickles on the siirfii::| 
of its organs. Taxonomists had been calling tfii ^ 
K. regia for the last so many decade;, | 
but is has recently been named V. amazonuJ 
by Prance andl France^. Cytological fin^l 
ings made soi far on the genusi Victoria conk| | 
only to chromosome oounts^"^. xhe present noie| ; 
deals with a detailed study of the architecture d | ■ 
the somatic chromosomes of V. amazonica in th:! | 
light of its evolutionary status and int€i>relationshb|i 
with the other members of Nymphaeaceae. |;| 

The Plants of V. amazonica were introduced 
National Botanic Gardens, Lucknow, through seeJ || 
which had been obtained in 1975 from Leidci;|| 
University Garden, Netherlands, Chromoson',i|! 
studies were done from healthy rootrtips \vhic!:|i 
were pretreated with 0-002 M 8-hydroxyquinoline] 
for 2^ hr at 8'’-12° C, fixed in acetic-ethanol mixtu?: ^ 
(1:3) and finally squashed in aceto-orcein. ® 
Observations, based on twenty metaphasic ce!!;, i 
revealed a constant chromosome number 2n = 2^. 
(Fig. 1). Total chromatin length of a complemcF; | 



Figs. 1 and 1 a. Photomicrograph of fe 
somatic metaphase plate and idiogram c 
V, amazonica. 

was recorded 88-92 /a, whereas lengths of tf::j 
individual chromosomes varied between 3 • 08 aci 
5-39/A. All the chromosomes could be classifies j 

‘i 
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on the basis of their centroineric positions, into 
two groups, i.e., four pairs of sub-metacentric and 
six pairs of sub-acrocentric types (Fig. la). Of 
these, one pair of medium sized sub-acrocentric 
chromosomes possessed secondary constrictions. 

Present finding of 20 chromosomes in this species 
confirms an earlier report of Langlet and Soder- 
berg-. The chromosomes are characterised by con¬ 
siderably long sizes with more or less symmetrical 
karyotype. Such long chromosomes have not been 
reported in other genera of Nymphaeaceae except 
N el am bo, where the karyotype appears highly 
asymmetrical^. According to* Darlington^ and 
Stebbins'^ the symmetrical karyotype with long 
metacentric to acrocentric chromosomes indicate 
primitiveness of the genus whereas telocentric type 
and/or abrupt size difference of chromosomes in a 
complement represent evolutionary advance. Keeping 
this view in mind, V. amazomca can be considered 
primitive on the basis of its chromosome number 
and details of the somatic complement to the other 
existing members of Nymphaeaceae. The morpho¬ 
logy of this taxon alsO' is reflective of its primitive¬ 
ness and siii)ports the cytological data. 

The encouragement and facilities given by 
Dr. T. N. Khoshoo, Director of National Botanic 
Gardens, are acknowledged. 

National Botanic Gardens, P. P. Gupta. 

Lucknow 226 001, 

April 8 , 1977. 


1. Prance, G. T. and Prance, A. E., Garden 

Journal, 1976. 26 (4), 118. 

2. Langlet, O. F. J. and Soderberg, E., Acta 

Hort. Berg., 1927, 2 , 85. 

3. Heitz, E., Planta, 1932, 18, 571. 

4. Harada, L, Jap. Jour. Genet., 1952; 27, 117. 

5. Gupta, P. P., Cyiologia; 1976, 41, 761. 

6 . Darlington, C. D., Chromosome Botany ana 

the Origins of Cultivated Plants, Hafner 
Publishing Co., New York, 1963. 

7. Stebbins, G. L., Chromosomal Evolution in 

Higher Plants, Edward Arnold Ltd., London, 
1971. 


IMPROVEMENT OF YIELD, CARBOHYDRATE 
AND NITROGEN LEVELS IN CORN 
BY ALACHLOR 

Certain triazine herbicides are known to enhance 
yield at sublethal concentrations. Increased, yield 
is also ?.ssociated with increased protein and nitrogen 
levelsL Studies on the effect of chemical herbicides 
on stomntal behaviour indicated the possible use^of 
certain amide group herbicides as ?.ntitranspirants“»®. 
Subsequently, ?.l?.chlor, a.n amide type herbicide has 
been tried in this laboratory on maize plants as an 
antitranspirant. The results obtained with fhchlor 


were compi'red with a known chemica .1 antitranspirant, 
PMAL We have already reported tlirt alachlor can 
be I'sed as an ideal antitranspirant by reducing the. 
water loss without a.dverse effects (communicated) 
The increase in yield by triazine type herbicides was 
associated with increase in protein and nitrogen levels 
without affecting its nutritive value^. The principal 
aim of this investigatic n therefore has been to study 
the influence cf alachlor on crop yield and nutritive 
value of maize seeds. 

Seeds of maize (Zea mays L. var. Hi-starch) were 
sown at 1 cm depth in experimental plots of 10 x 4 M 
of loa.in soil mixed with farm-yard manure in 3:1 
proportion. Soil moisture levels were maintained at 
20 per cent level by regulating watering. When plants 
were two-week-old the chemicals, phenyl mercuric 
acetate a.t 15 mg/1 and a.lachlor [2-chloro-2, 5 -diethyl- 
N-tmetho.xymethyl) acetanilide] at 20 mg/l were sparyed 
on fcliage without any wetting agent. A second 
spray was given thirty days after the first treatment. 

The crop was harvested after a period of 80 days. 
Yield was expressed in terms of 1000 seed weignt 
length and diameter of the cobs and also in dry weight 
of the stem. Harvest index was also determined as 
per the definitions of Donald^ Nutritive value of 
the seed was determined by estimating the protein and 
nitrogen fractions according to the methods of 
Markham® and Thimajun & Loos’. Carbohydrate 
fractions were determined by the method of Nelson*. 
Starch content w?.s estimated according to the method 
of McCready eta/.^. 

Effects cf alachlor (20 mg/l) and PMA (15mg/J) 
on yield parameters of maize plants are shown in Table 1 . 
An increase in the yield with alachlor treatment and 
?, decrease with PMA as compared to the controls are 
noticed. Associated with the increase in yield, cob 
height and diameters are also higher in alachlor treated 
plants over control. Seed shape and size are also 
decreased with PMA, while they are higher than con¬ 
trols with alachlor (Table I). 

Influence of a.lachlor and PMA on carbohydrate 
levels of seeds is shown in ta.ble II. Reducing and 
non-reducing sugars are increased with both alachlor 
and PMA treatments. But the increase is more 
prominent in PMA treated then in alachlor treatment. 
The starch content is enhanced with alachlor treat¬ 
ment while it decreases with PMA treatment. Simi¬ 
larly, the levels of protein nitrogen, soluble nitrogen 
and total nitrogen also increased over the controls unde. 
aLchlor treatment while they decreased with PMA 
(Table II). 

Simazine and atrazine were already known to 
increase the protein content in certain crops^®. Tweedy 
and Ries^^ found that the addition of simazine to corn 
plants increased not only the total nitrogen and dry 
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Table I 

Ejfect of alachlor or PMA on yield parameters of maize plants* 


Treatment 

Average 
height of 
cob 
(cm) 

Average 
diameter 
of ccb 
(cm) 

*** 

Straw 

weight 

100 plants 
(Kg) 

1000 Seed 
weight 
(g) 

No. of 
seeds/ 
cob 

Harvest 

index 

ratio 

Economic 
production 
as % of 
biological 
production 

Control 

10-70 

(100) 

S-7 

(100) 

30-C 

(100) 

220-oCi 
(100) 

442 

(100) 

0-40 

26-5% 

Alachlor 

20 mg/1 

lJ-05 

1131-30) 

10-3 

(106-2) 

37-5 

n2a-0) 

270-27 

(122-70) 

560 

(126-6) 

0-51 

32% 

PMA 15 mg/1 

8-05 

(75-23) 

8-59 

(88-7) 

25-0 

(.83-33) 

160-25 

(72-72) 

264 

(59-4) 

0-24 

15% 


lvj.ca.Li iivti iiiuiviuwcii 

** Average of 60 observations. 

*** Average cf ten observations. 

Figures in parenthesis represent the % of control. 


Table II 

Influence of alachlor or PMA on carbohydrate and 
nitrogen levels of maize plants* 

(mg/g dry weight of seed) 



Control 

Alachlor 

20mg/l 

PMA 

15 mg/1 

Reducing sugars 

10-54 

13-72 

16-60 

Non-reducing sugars 

10-21 

11-28 

23-69 

Starch 

438-50 

482-79 

402-24 

Protein nitrogen 

65-10 

104-16 

56-42 

Soluble nitrogen 

54-66 

87-36 

47*32 

Total nitrogen 

119-71 

191-52 

103*74 


crop productivity in dry land areas should further 
be explored. 

This work was supported by a grant from the Indian 
Council of Agricultural Research, New Delhi, 

Department cf Botany, 

Sri Venkateswara University, 

Tirupati5l7 502, 

/w/y 11,1977. 


V. S. Rama Das. 
C. S. Reddv. 

M. Santakumart. 


weight of the plants but also the activity of nitrate 
reductase. Singh, Salunkhe and Lipton^- observed 
that the herbicide of the S-triazine type increased 
the protein, soluble protein and amino acids but 
decreased the starch and total sugars in the leaves of 
bush bean plants. Singh and S?lunkhe^^ suggested 
that the increase in protein content associated with 
S-triazines may be due to an increased rate of amino 
acid formation resulting from the higher rates of both 
NRase and transaminase activities. Similarly we 
have noticed the enhanced yield associated with the 
increased protein and nitrogen levels in maize seeds. 

From the present stuay, it is believed that alachlor 
can be used to inrcea.se the crop yield and seed nutri¬ 
tive value of com and its effectiveness to improve 
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SOME ADDITIONS TO THE LICHEN FLORA OF 
INDIA 

Hi- Genus Relicina (Hale & Kurk.) Hale 
(Parmeliaceae) 

The genus Relicina, a segregate of the composite 
genus Fannelia, has recently been monographed oni 
world level by Hale- (1975), and it includes 24 
species almost all of which occur in tropical south¬ 
east Asia. Hale has further mentioned that the 
genus is yet unknown in Europe, India, Central 
Asia and Africa (p. 12). We collected two species 
of the genus Reliciria in Cardamom hills, Kerala, 
and these have also not been reported in the recent 
monograph of the Indian species of the collective 
genus Ficirmelia by Awasthi^ (1976). 

In this note, we give descriptions of the two- 
species of the genus Relicina. Chemical studies 
were carried! out by thin layer chromatography 
(Culberson-, 1972). Specimens referred tO' in the 
text are deposited in the Lichen Unit of the 
Ajarekar Mycological Herbarium (AMH). 

1. Relicina abstrusa (Vain.) Hale, Fhytologia 28 : 

484, 1974. 

= Fannelia absirusa Vain. Acta Soc. Fau/v. FL 

Fenn. 7 (7) : 64, 1890. 

Thallus 5-8 cm broad, pale-yellowish green, 
closely adnatei to the substratum, corticolous or saxi- 
colotis, dissected into lobes ; lobes sublinear to linear, 
1-0-1-5 mm broad, upper surface smooth, plane to 
slightly convex; moderately isidiate; isidia short, 
simple, cylindrical; cilia bulbate, slightly inflated ; 
lower surface black to the margin, rhizinate, rhizines 
moderately developed, simple. Apothccia not seen. 

Chemistry : Cortex K -j- yellow ; medulla K -F 
yello'w turning red, C —, KC —, P -f orange. 
Norstictic acid and usnic acid arc present. 

Specimens examined ; Kerala : Cardamom hills, 
Munnar-Kumily Road, near Begampara—76-680, 
808, 809, leg. P. G. Patwardhan. 

Distribution : North America, Central America, 
South America, Japan, Taiwan, Philippines, Malaya, 
Indonesia, Sarawak and now India. 

Remarks : Relicina abstrusa is a common species 
in both New as well as Old World. The New 
World species are reported to produce salaeinic 
acid along with norstictic acid. 

2. Relicina Sydneyensis (Gyel.) Hale, PJiyiologia 

28 : 485, 1974. 

= Parmelia sydney ensis Gyel. Ann. My col. 36 : 

292, 1938. 

Thallus closely adnate to the substratum, 
corticolous or saxicolous, 3-5 cm broad, dark green 
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with yellowish tinge (due to usnic acid), divided 
dichotomoLisly into sublinear to linear-elongate 
lobes, lobes 1-0-2-0 mm broad, upper surface 
smooth, isidiate ; isidia simple, cylindrical; bulbate 
cilia distinctly inflated ; lower surface pale brown, 
sparsely rhizinate, rhizines simple, mostly towards 
the centre. Apothecia not seen. 

Chemistry : Cortex jv + yellow ; medulla K + 
yellow turning red, C — , KC — , P + orange. 
Atranorine, usnic acid, norstictic acid and stictic 
acid are present. 

Specimen examined : Kerala : Cardamom hills, 
Mimnar-Kumily Road, near Gudampara—^76.659 
(Pan in USi) ; leg. M. E. Hale. 



Figs. 1~2. Fig. 1. Relicina ahstrusa (Vain.) Hale. 
Fig. 2. R. Sydney ensis (Gyel.) Hale^—Scale in mm. 

Distribution : Japan, Taiwan, Java, Australia and 
now India. , . , , ;• • { 

Remarks : Relicina limbata (Laurer) Hale, a 
non-isidiate species, is very closely related to 
R. Sydney ensis which, however, is a isidiate species. 

Thanks, are due toi Prof. M. N. Kamat, M.A.C.S. 
Research Institution, Poona-4, for his interest; and 
Dr. Mason E. Hale, Smithsonian Institution, 
Washington, D.C., U.S.A., for valuable suggestions. 
The work was supported by a National Science 
Foundation, Washingjtojn, D.C., U.S.A. grant 
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CHAETOMIUM JABALPUREMSEy 
A NEW FUNGUS FROM SOIL 

During the course of studies, on fungal succession 
in the soil of grazed grassland of Jabalpur, M.P., 
India, a hitherto unknown species of Chaetomium 
was isolated and is herewith described. 

Perithecia superficial, olive-brown to almost 
black, densely clothed with dark olive brown hairs, 
globose to subglobose with more or less rounded 
base, 154-7-304-5 x 150-3-297-2 ostiolate 
attached firmly to the substratum by a few yellowish- 
brown rhizoids. Terminal hairs forming a dense 
head at the top of perithecium, brownish-black at 
the base, gradually becoming lighter in colour 
towards the apex, always unbranched, uniformly 
thick, 3'2fi wide with rounded tips, apparently 
unseptate, coarsely roughened with minute projec¬ 
tions, below straight or nearly so, becoming coiled 
anticlockwise into 6-10 regular close spirals above, 
coils extending above the spore mass. Lateral 
hairs dark olive-brown, straight below anticlockwise 
spirally coiled into 1-6 spirals above, apparently 
aseptate, minutely roughened, 3-2-3 *6/^4 wide. Asci 
clavate, hyaline, thin walled, evanescent, eight spored, 
31 *0-46-5 X 9-3-12-5^ (spore bearing part 21*7- 
24-8/u in length). Ascospores irregularly biseriate 
in the asci, dark olivaceous brown, fusiform- 
elliptical to rhombo-ellipsodiaJ, 8*7-12*4 x 5-3- 
6*2 A, narrowly rounded at one end or both ends, 
frequently produced in cirrhi. 

The present isolate resembles closely to Chaeto¬ 
mium spiralotrichiim Lodha^ in having spirally coiled 
terminal and lateral hairs and the shape of perithecia, 
but differs in that the terminal and lateral hairs are 
always unbranched and anticlockwise coiled. The» 
ascospores are typically fusiform to rhombo- 
ellipsoid as against ellipsoid ascospores found 
in C. spiralotrickum. It also resembles Chaeto- 
mhim gelasinosporum Aue and Muller^ in the 


[ Cunm 
5cieHce ^ 

nature of terminal hairs, but distinctly dijffers in I 
having spirally coiled lateral hairs and larger peri-1 
thecia, asci and ascospores which are. also of I 
different shapes. ’ I 

In view of these differences, the present isolate 
is described as a new species and named 
Chaetomium jabalpiirense after the place of 
occurrence. I 



A 

Fig. 1. Chaetomium Jabalpiirense sp. nov. A. 
Perithecium ; B, Upper portion of terminal hair; 
C, Asci; D, Ascospores. 

Chaettomium Jabalpiirense Tiwari, Agrawal aid 

Lodh sp. nov. 

Peritheciis superficialibus, olivaceo-brnnneis vc! 
prope nigris, globosis vel sub-globosis, 154*7- 
304*5 X 150*3-297*2/M, ostiolatis; ad substraUir 
cum rhizoidii pallide luteobrnnneis leviter afltxij 
Capillus terminalibus brunneolo-nigris inferne 
pallidiores in ultima, non-ramosis, 3*2/^ lath 
apicibus rotundatis, inhonspiqiie septatis; menife=t( 
minute granuloso incrustatis, basi rectis, spiruliki 
CLirvatis in apicis, spiris 6-10 anticlock typuJ 
extensi ultra sporarnm mas sum. Capillus late 
ralibus fusee olivaceo-brunneis, inferne recti 
in ultima spiraliter curvatis, spiris 1-6 anticloc' 
typus, apparenter aseptatis, leviter asperis, hi: 
latis 3 *2-3 *6 At. Asci clavatis, octosporis hyalini 
stipitatis, evanescentibus, 31*0-46*5 X 9*3-12‘5 
(parte sporas fereiite longa 21 *7-24*8 iw). Asc( 
sporis inaequate biseriatis, fusee olivaceo-brunnei 
fusiforme ellipsoides vel rhomibo-ellipsoides, 8*7 
12*4 X 5*3-6*2 A, angiiste rotundatus ad utroqi 
apicis, saepae cirrhos prolatis. 

Typus lectus in solo, Jabalpur, M.P., Indt 
Oultura typica pk>stea in C.M.I., Kew, Surre; 
England, No. IMI, 157256. 

Colonies on potato-dextrose and potato-mal 
cellulose agar media growing raipidly at ;28®( 
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attaining a diameter of 48 mm. in 7 days. Aerial 
mycelium dull grey, thin, showing saltation, zones. 
Reverse citrus yellow. Perithecia appear late 
towards margin; they are irregularly scattered and 
are formed singly or in clusters. 

The authors are grateful to the Director, 
C.M.I., Kew, England andj Dr. D. L. Hawksworth, 
for their opinion concerning C. jabalpurense and 
to the Principal, Government Science College, 
Jabalpur, for facilities. 

Department of Botany, D. P. Tiwari. 

Govt. Science College, P. D. Agrawal. 

Jabalpur 482 001, A. R. Lodh. 

June 3, 1977. 

1. Lodha, B. C., /. Indian bot. Soc., 1964, 43, 

121 . 

2. Aue, R. and Muller, E., Ber. Schwek. Bot. 

Ges., 1967, 77, 187. 

CHROMOSOME NUMBER IN SOME SPECIES 
OF LAGERSTROEMIA 

The species of the genus LaSerstroemia Linn, (family 
Lythraceae) on account of their prolificity of beautiful 
flowers are very popular ornamental trees and shrubs 
and form a.n impcrtant part of tropica.1-subtropical 
landscape. A systematic programme of breeding 
new types has been started ?t the National Botanic 
Gardens, Euckncw, In view of the contradictory 
chromosome numbers (.Darlington and Wylie% 1955; 
Bolkhovskikh etalr 1S69) reported for 4 species out 
of the 30 reported in the genus, as a first step, critical 
chromosome number determimuions iuve been made 
and the results are reported in tl is communication. 
Studies were based cn male meiosis following the 
usual aceto-ca.rmine squa.sh method. 

The present work together with ca.rlier one cn the 
genus is summarised in Table J. 

At metaphase I in the pollen mother cells in all the 
species 24 bivalents could be clearly counted (Figs. 
1-4). The genus appears to be characterised by small 
chromosomes. Anaphase I and further course of 
meiosis in the species is regular resulting in normal 
pollen fertility. The chromosome number in the 
species L. parviflom Roxb. and L. thorelli Grgnep 
has been reported for the first time. 

Unlike that in the species, the meiotic behaviour 
of the hybrid L. x lancei>teri Hort. is abnormal as 
at metaphase I, an average of 2*C4 11 + 43*92 I was 
observed. (Fig. 5; Table I). Anaphase I is highly 
irregular with a number cf univalents lagging or showing 
precocious disjunction. The presence of an average 
of only 2*04 II and the high frequency of univalents 
(43*92) indicates that the two genomes involved in 


Table I 


Chromosome number reports in Lagerstroemia 


Taxon n 

2 n 

Pcllen 

fertility 

(%) 

Reference 

L, flosregbiae 




Retz. 

44 


Tjic, 1948 


48 


Nunda, 1962 

24 


b9*5 

Present a.uthcr 

L. parviflora 

Roxb. 24 

.. 

66-1 

Present author 

L. thorelli 

Gagnep. 24 


81*45 

Present author 

L. indicL. Linn. 

5b 


Bowden, 1945 

24 


87*1 

Present 

author 

L. X lancesteri 

Hort. .. 44. 



Gnha, 1975 

2-0411 


Nil 

Present 

+43*92 1 

. . 


author 

L. fioriburda 

Jack. 

4b 


Nanda> 1962 

L. speciosa Pets. .. 

50 

*• 

Bowden, 1945 



Figs. 1-5. Figs. 1-4. Metaphase I 24II L.flosregi 
nue Retz., L. parviflora L. thorelli Gagnep. and 

L. indica Linn, respectively. Fig. 5. Metaphase f 
211 -h 44IL. X lancesteri Hort. (All x 1500). 

the origin of the hybrid are cytogenetically well 
differentiated. The hybrid h?.s been reported to have 
envolved tnrough interspecific hyoridization between 
L, matthewsii Matthews. (Syn. L. eavesii Ecves.) and 
L. indica var. cat dida Linn. (Anonymous^, 1959). 
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There is complete pollen and seed bterility ?nd the 
cultivar is propagated through stem layerings. The 
present studies on this hybrid confirm the observations 
of Guha^ (1975). However, intercellular numerical 
variations in chromosomes as reported by her in 
somatic tissue and the pollen mother cells was net 
seen in the material studied here. 

Tjio’ (i94o) reported the chromosome number in 
L.flosreginae Retz. as 4^, however, in the present 
taxon of the species investigated nere, it was found 
to be 4o, which is in confirmation with the findings 
of Nanda® (1962). The enromosome number in L. 
indica ,Linn. was found to be 48 which is at variance 
with the observations cf Bowden^ (1945) who reported 
2«== 50. Due to the non-avail oility of the material 
of L.floribuhda Jack, and L.speciosa Pers. it has 
net been possible to confirm the chromosome number 
reports cf Nanda®, (1962); and Bowden^ (1945) for 
these species. 

From the foregoing observ: tions therefore it 
appears that the genus is based on X= 24 whicn itself 
ras:y be of polyploid origin. 



The author is tnankfil to Dr. T. N. Khovi 
Directxjr, for encouragement and facilities, Dtj 
Pal for help and t<. Shri T. K. Sharnia for tkS 
tr a tions. 

Cytogenetics Laboratory, RehanaIci 

•National Botanic Gardens, 

Lucknow, 

June 6, 1977. 
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Exploration Geophysics—An Outline. By D . Y. L. S. 

Bhimasankaram, (Assn. cfExpln. Geophys; Osmania 

Univ.Press, Hyderabad), 1977. pp. 111. PriceRs.50. 

Amongst the very few books which have been 
published furnishing introductory level discourses on 
Exploration Geophysics (or Geophysical Prospecting), 
the book under review may be said to be distinguished 
for its brevity and style. The author has made an 
attempt to present within the compass cf only 109 
pages the entire gamut of exploration Geophysics high¬ 
lighting the salient features of the subject. The 
book has five chapters—the first (23 pp.) presents a 
brief account of the general principles and classifica¬ 
tion of the several gecphysic;d methods. Next, the 
geological applicrtions in the petroleum and mining 
fields, and ground water and engineering investigations 
are covered (32 pp), citing also a couple of examples 
for each case. The cha.pter onfield operations (14pp.) 
points out the general aspects such as the ground^ 
aerial and ma.rine surveys, and <lso the lay-cut cf 
grid ajid route surveys, profiling amd sounding tech¬ 
niques. The spacing of observation points is a.lso 
discussed to some extent. The remaining two chapters 
are devoted to Geophysica.l Ancmalies (15 pp.) and 
j-nterpretation of data (19 pp). In these two chapters 


the topics dea.lt arc ccrrections applied to nica 
quantities, detectability, factors, the ncisc pro 
quslitetive and quantitative methods cf interi 
tion, ambiguities and integrated geophysical in 
gations a.nd fin illy the planning cf surveys and oi 
sation of field parties. 

On the whe le, the coverage of topics thoi gh up 
ing somewhat sketchy, could be adequate espe 
for introducing the subject to the first year stn 
of geophysics course, who would in any case, 
learn the subject extensively and in depth. 

The illustrations, numbering a total of 70, a 
good and the lengthy explanation to each pi 
in small types, separated from the text, is an a 
tage to the reader. 

There are hardly any errors of printing or otl'i 
which the reviewer ceme ncrcss in reading this 
One miner omission may however be mentioned n 
ing the schematic representation of the brand 
geophysics (fig. 1-1, p. 2): Volcanology and Te{ 
physics which ha.ve also been long recognis' 
branches o-f geophysics, do not find a place ii 
Schematic diagram. 

The printing and get up of the Bock is very 
and attractive. M, B. Ei 
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Annual Review of Entomology, Voluine 22, Edited 
by Thonias E. Mittler, Carroll N. Smith and Vincent 
H. Resh. (Annual Reviews, Inc., Palo Alto, Cali¬ 
fornia 96306 U.S.A.), 1977. Pp. 576. Price: USA 
$ 12.00, Foreign $ 15*50. 

The Annual Review of Entomology —Volume 22, 
1977 contains 24 valuable articles well written by 
eminent scientists in their respective fields of 
specialisation. The articles cover various aspects 
of economic entomology, biological control/ 
parasitology, taxonomical, toxicological and general 
aspects of the subject-matter. Apart from the author 
and subiect indexes, cumulative index of authors 
along with their chapter titles from volumes 13-22 
in a well arranged manner are a welcome feature 
of this volume. 

The topics that ha.ve been reviewed in this volume 
are : 

(1) Biological control of Forest Insects, (2) Contem¬ 
porary views of the Inter-relationships between Fleas 
and the Pathogens of Human and Animal Diseases, 
(3) Biology and Bionomics of Blood suclcing Creato- 
pogoniids, (4) Dynamic aspects of Insect-Insecticide 
Inter-reactions, (5) Dynamics of Larch Bud Moth 
Populations, (6) Techniques for the Evaluation of 
Insect Repellents, (7) Hormonal Regulation of Larvae 
Diapause, (8) Extension Entomology: A Critique, 
(9) Biosystematics of Trichogramma and Tricho- 
grammato-idea species, (10) Pesticides and Pollinators, 
(11) Sorghum Entomology, (12) The Peritrophic 


Membranes of Insects, (13) Model Ecosystem Approach 
to Insecticide Degradation: A Critique, (l4) Evolu¬ 
tionary Genetics of the Hymenoptera, (15) Quality 
Control in Mass Rearing, (16) Factors Affecting 
Feeding by Blood sucking Insects, (17) Arthropod 
Problems in Recreation Areas, 08) Grape Insects, 
(19) Responses of Lepidoptera to Synthetic Sex Phero¬ 
mone Chemicals and Their Analogues, (20) Cyto¬ 
genetics of Mites and Ticks, (21) Influence of Popu¬ 
lation Density of Size, Fecundity and Developmental 
Rate of Insects in Culture, (22) Cotton Insect Pest 
Management, (23) Degradation of Organophosphorous 
and Carbamate Insecticides in the Soil and by Soil 
Micro-organisms and (24) Efficacy of Inundative 
Releases. 

I have gone through all the articles and each review 
is an important standard contribution in its respective 
branch of Entomology. Special emphasis of the 
readers may be drawn to the Chapters 1, 2, 4, 6, 8, 9, 
10,11,13,18, 22, 23 and 24 which are of applied nature 
in Economic Entomology. The rich experience of 
Ray F. Smith who has relinquished his leadership 
as Senior Editor after 21 years of unceasing efforts 
has contributed its due part in maintaining such a 
high standard . of the review. 

This valuable volume is rather out of reach for indi¬ 
vidual purchase but must be purchased by all the 
libraries of Research Institutes and Colleges for the 
benefit of students and researen woikers. 

V. G. Prasad. 
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ORIGIN AND AGE OF TEKTITES 


H. S. VIRK 

Department of Physics^ Punjabi University, Patiala 147002 
Abstract 

Tektitesfrom Australia, Tli?iland and Czechoslovakia have been dated by fission tjack method. 
Austradites ?Jid Thailandites seem to be genetically related but Moldavites belong to a different 
age. group. Various hypotheses on the origin of tektites are discussed. Moon appears to be most 
plausible extraterrestrial source of these exotic glass pieces. 


Introduction 

KTUES (from Greek word tektos—^molten) are 
usually small, glassy objects, jet black in. 
colour, and found in certain restricted areas of 
the world called ' strewn fields These are four 
such fields generally recognised. They consist of : 
(1) Moldavites, found in the valley of the river 
Moldau, in Western Czechoslovakia. (2) Australites, 
discovered in Australia and Indo-China, collectively 
called the 'Australasian strewn field”. (3) Ivory 
coast tektites in western Africa, and still very rare. 
(4) North American tektites called bediasites from 
Texas and Georgia. 

What makes these chips of ' glass ’ so interesting 
from a scientific point of view ? First, of course, is 
their distribution in only restricted fields and second, 
their peculiar composition. They have distinct 
physical and chemical characteristics which set 
them apart from both volcanic glasses (obsidians) 
and glasses produced on the earth by the impact 
of meteorites (impactites). Most tektites have 
shapes which strongly suggest modelling by aero- 
diyttiamic forces when they traversed the Earth’s 
atmosphere at great speeds, getting their anterior 
surface ablated in the process. Australites studied 
by the author show these special characteristics 
and are generally button-shaped or lensoid in shape. 

Origin of Tektites 

The most controversial aspects of tektites are 
the theories of their origin. Two schools 
of thought have existed for a long time'— 
the terrestrial and the extra-terrestrial. Any 
theory that seeks to establish their origin must 
account for the following crucial features : 

(1) exsisitence of restricted strewn fields; 
(2) aerodynamic shaping ; (3) similarity of tektites 
from one strewn field to' another ; (4) total absence 
of water content, and (5) dissimilarity of tektites 
with local rocks. 

The theories most worthy of consideration are 
those proposing the formation of tektites by the 
impact of meteorites or comets, either on the 
surface of earth or the moon. L. J. Spencer^ was 
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the first to propose that tektites resulted from 
colossal meteorite impacts on the earth, the 
splashed material coming down in a fin© sprav. 
There are several objections to this hypothesis ; 
(1) the strewn fields are too large for tektites to 
achieve the requisite high velocities without com¬ 
plete destruction; (2) if tektites have resulted from 
fused local rocks, they should reflect their com¬ 
position whereas they often do not ; (3) there 
should be an impact crater corresponding to each 
strewn field. 

Terrestrialists have given two answers to these 
objections ; The first is that of A. J. Cohen^ of 
the University of Pittsburgh who has argued that 
Ries crater in south of Germany and the Lake 
Bosumtwi crater in Ghana are responsible respec¬ 
tively for the Moldavites and the Ivory Coast 
tektites. H. UreyS has put forward the ingenious 
hypothesis of cometry impacts. Comets being so 
nebulous, consisting largely of heated gases and 
vapours, no concrete craters need be made. 

The extraterrestrialists have advanced the follow¬ 
ing arguments in support of their hypothesis : 
(i) Verbeek^ had first proposed the moon as the 
source of tektites, he imagined them as ejecta from 
the lunar volcanoes, (ii) H. H. NiningerS first put 
forward meteoritic impacts on the moon as the 
causative a^ncy. (Hi) Recently D. Chapman^ 
has pinpointed not only the crater on the moon 
(viz., Tycho) which is responsible for the 
Australasian tektites but also the crater ray 
(Rosse ray) along which the ejected lunar 
material initially travelled. 

The mystery of origin of tektites is as yet 
unsolved. On balance, however, the lunar hypo¬ 
thesis appears to be more plausible, as it explains 
more observed facts. That the moon is the 
most plausible of extraterrestrial sources is borne out 
by the following facts ; (i) the greater probability 
with which any material ejected from it would, find 
its way to the earth, (ii) absence of cosmic ray 
induced tracks in tektites, (iii) aerodynamic shaping 
and ablation on entry into earth’s atmosphere, and 
the most important of all, (fv) resemblance ic 
chemical composition of tektites with lunar rocks. 
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Age of Tektites 

A number of methods have been used ta 
determine the age of tektites, the most reliable 
being perhajj'S the K—Ar and the fission track 
analysis methods. These two methods have usually 
yielded age broadly similar to each other. 

Since its introduction by Price and Walker^ the 
fission track method has proved, to be suitable for 
glasses. Applied to tektites, the method yielded 


Bombay, witli a thermal neutron dose of 1 
(nvt). The irradiated samples were etched as 
fossil tracks and the number of induced fiss 
tracks due to induced fission of was couc 
using a 5 X 5 graticule in the microscope eycpi 
The fission track ages of tektites were calcuh 
by using the following age formulaic : 

T = 6-57 X 10“ Jog,, (1 -1- 9-25 X lO-^® X X 
V Pi 


ages cpiite similar to the K—Ar age&s 


- 10 . 


The f.t. ages are summarized in Table I- 


Fission track ages of tektites 
Total thermal neutron dose = 1*33 x 10^*^ 


Tektite sample 

No. of Tracks 

Fossil Induced 

Pt 

F.T. age 
(m.y.) 

K-Ar age 
(m.y.) 

Australites 

104 

12800 

0-65±0-06 



114 

13&88 

0-66±0-06 

0*72±0*04 


152 . 

19392 

0-63±0-05 




Mean 

0-65±0-06 


Thailandites 

332 

3692$ 

0 *721110-04 



113 

12928 

0*70±0*06 

0-72io-10 


226 

28160 

0 * 64i0 * 04 




Mean 

0-69±0-05 


Maldavites 

4624 

• 25664 

14-40d:0.20 



4880 

28416 

13*67 ±0*21 

14-60 ±0-70 


6400 

32640 

15-67±0*20 




Mean 

14-58±0-20 



Expeiumental Procedure 

Tektit© samples collected from western Australia, 
Thailand and Bohemia (Czechoslovakia) were 
purchased from Ward’s Natural Science Inc., New 
York, for fission track analysis. The samples 
which were jet black in colour became transparent 
and bottle green on polishing. The highly polished 
scc^ons of the tektite glasses were etched in 48% 
hydrofluoric acid at room temperature for 
2-5 minutes, depending on the Si02-content of the 
samples. • The etched samples were scanned under 
Carl Zeiss Microscope, for fossil fission tracks due 
to spontaneous fission of U-^s. It was found that 
fossil track density is minimum in Australian 
tektites and maximum in Bohemian samples. The 
fossil tracks are circular or elliptical etch pits 
clearly distinguishable from numerous surface 
dislocations. 

The samples were heated in a mufiBe furnace at 
500° C for one hour to anneal out all the fossil 
tracks. After annealing, the samples were 
irradiated in CIRUS Reactor of BARC, Trombay, 


Discussion of Results 

(1) The f.t. ages of Australian tektites 
Thailand tektites show very good agreement 
firming the: fact that they are genetically rela 
Therefore, Australasian, strewn field is very' 
extending from Western Australia to Indo-Chin 

(2) Moldavites (Tektites of Bohemia) belon 
a different generation with mean f.t. age 
14-58 zt 0*20 m.y. 

(3) In general, our f.t. age results agree 
those determined by other aiithors’'^’'i^. 

(4) The mean etch pit diameter of core san 
is more than that of flange samples due tO' int 
thermal annealing at the flanges during ablation 

(5) No evidence is found in favour of a se( 
tektite fall in Australia as reported by Fleis 
et 
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PERMEABILITY THROUGH AN ANIMAL MEMBRANE 

P. C. SHUKLA, R. K. MISHRA and ABHAY K. JAIN* 

Chemistry Department, St. Andrew's College, Gorakhpur 273 001 (U.P.) 

Abstract 

Transport of various non-electrolytes, namely, water, acetamide, urea, glucose and 
Sucrose has been studied through a urinary bladder of goat, it has been found that the flow 
through the membrane is neither diffusive nor viscous but flow through certain number of 
capillaries of membrane is diffusive and viscous through the rest. 


Introduction 

RANSPORT across natural membranes is a 
complex (phenomenon^’-. Since the pore size 
in such membranes is comparable to the molecular 
size and channels have undefined geometry and 
complex surface characteristics, experimental studie.s 
are difficult. Earlier studies on transport processes, 
in both artificiaF membranes (analogous to the 
natural membranes‘t’^») and in natural membranes<>, 
have revealed some useful information. From 
these: studies on permeability of membranes, it can 
be assessed'^—(0 whether the movement occurs 
through the bulk of the membrane or through 
specific limited region of membrane, (n) whether 
It is brought about by the action of the specific 
membrane components which are of use in 
explaining structural reiationship of the membrane 
v/ith permeating species. 

With these objectives, an experiment on 
membrane transport is described in the present 
oommuniciatibin, using the urinary bladder of a 
goat in presence of water, urea, acetamide, glucose 
and sucrose. 

Experimental 

The urinary bladder of goat was equilibrated 
with urea solution and fixed in rubber gaskets^. 
The flow volume was measured by noting the 
rate of advancement of liquid meniscus in a 


To whom all correspondence should be addressed. 


capillary of radius 0*024 cm. The solutions were 
preheated \to the temperature (25® ± 0*01® C) 
of the experimental cell. The diffulsion cocfiicieiits 
were calculated from the viscosity data of 
solutions as suggested earlier^. 

Results and Discussion 

Transport equation for the flow of matter in 
presenoo of pressure difference alone throng a 
membrane reduces to^^ 

J.-LAP (1) 

where is the volume flow of matter, AP is the 
pressure difference; across the membrane and L is 
the permeability coefficient. 

For viscous flow the equation can be written as 

( 2 ) 

where n, r, v and I represent number of capillaries, 
radius of the capillaries in the membrane, viscosity 
of solution and length of the capillaries in the 
membrane respectively. Comparison of Eqs. (1) 
and (2) gives the following relationship. 


The values of L have been calculated froin the 
slope of a plot between J and A? and are recorded 
in Table I. Although it is expected that L should 
decrease by injcreasing the molecular weight of the 
solutes, yet this has not been found to be valid 
in the present case. It is obvious from Eq. (3) that 
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L should decrease with an increase in This 
appears to be the cause for the unexpected variation 
of L with molecular weight ,of the solutes. 

Table I 

The values of various constants for different permeating 
species at 25°C. Concentration of all the 


permeating solutions was 0*1 M, 


Permeating 

species 

L X 108 
(Cm^ dyn.~i 
sec.”^) 

Kv X 108 
(Cm^ dyn.-i 
sec r^) 
poise 

Ka X 10« 
(g. dy.n.-i) 

Water 

0-772 

0-685 

0-32- 

Acetamide 

0-666 

O'152 

0.622 

Urea 

0-650 

0-598 

0-424 

Glucose 

0-731 

0-710 

0-835 

Sucrose 

0-C05 

0-635 

0-731 


In the case of diffusive flow the equation 
representing the transport of matter can be written 
asii 


where D is the diffusion coefficient and e is the 
fractional void volume. Comparing Eqs. (1) and 
(4) we get ; ► 

T = 5^ (5) 

L RT/ t ; 

Separating the variables D, 'n and v from Eqs. (3) 
and (5) we can rewrite Eqs. as follows 


L X T? = 


= K, (say) 


If the flow through certain number of pores, n' is 
viscous and diffusive through the rest, the perme¬ 
ability coefficient can be written as^^-is, 

- Du ^'qlUv RT/ • ^ 

The role of pore size in the membranes becomes 
quite important when a permeating species enters 
the - membrane. The three distinct cases are 
listed below 


(t) Pore size ^ Podseulle’s flow 

Mean free path of 
permeating molecules 

(fO Pore size<^ Knudsen flow 

Mean free path of 
permeating molecules 

{iii) Pore size Slip flow 

Mean free path of 
permeating molecules 


A suitable explanation of the type of flow;: 
be given in terms of Eqs. (6) and (7) in\j 
variables are D and v. If the values ofi[ 
or K^, are constant, the flow will be; 
diffusive or viscous**^. It is obvious from Ti 
that the values of neither nor K; 

constant. This implies that the flow is r:! 
diffusive nor viscous. 

The data have been further utilized to 
whether the flow through, n' pores is viscoui 
diffusive through the rest. A plot between 
vjT. L/vD is a straight line with an interccf-J 
L/Dy-axis in accordance with Eq. (8). Ii? 
be concluded that the flow through certain nq 
of pores is diffusive and viscou^s through thj 
In other words, if is the case of slip flow, 
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THE SYNTHESIS AND PROPERTIES OF 2-iw-TOLYLAMINO-4-m-TOLYIMINO-2-PENlENE 
COMPLEXES OF THE TRIPOSITIVE LANTHANIDE IONS 

M. MOHAN 

Department of Chemistry, N.R.E.C. College {Meerut University) Khurja {U,P.) 203131 India 

Abstract 

The reaction of 2-m-tolylamino-4-/w-tolyimino-2-pentene (TTP) with ?. lanthanide (III) nitrates 
in anhydrous acetonitrile yields solid componnas of the types [LnCTTP).] (N 03 ) 3 ; [Ln(TTP) 4 N 03 ] 
(N 03 ) 2 ; and [Ln (TTP )3 (^ 03 ) 2 ] (NO 3 ); where Ln^++= La, Pr, Nd, Sm, Er, and Yb and TTP = 
2-m-tolylamino-4-m-tolyimino-2-pentene. Nitr?.te ion coordination in several of the complexes is 
esta.blished by infra.red da.ta. The decrease in meta.l ion radius across the lanthanide series does not 
affect the number of ligand molecules coordinated to the Ln®'*'ion, but the coordination by nitrate 
is affected. The result is a variation of tota.1 coordination number of the cation. 

tris chelates) was added slowly to a well stirred! 
lanthanide nitrate solution (2 mM) in acetonitrile 
employing a dry box. The precipitate thus formed 
was reflu/xed for 8 hr for completion of the 
reaction. 

Analysis. —Carbon, hydrogen, and nitrogen were 
estimated by micro methods. Metal estimations 
were carried! out by standard procedures^ A com¬ 
plete list of lanthanide chelates and their analytical 
data are given in Table I. The infrared spectra 
were recorded on a Perkin-Elmer infracord spectro¬ 
photometer model 521 in KBr pellets. 

Results and Discussion 

Infrared Spectra .—^The infrared spectra of EEE 
chelates of the lanthanide (III) nitrate in the 
regions of nitrate absorption are given in Table 11. 
Assignments of the nitrate ion absorption are 


Table I 

Compounds prepared and the analytical data 


Compounds prepared* 

Colour 

0 / 

/o 

Met.-'.I 

%c 

0/ 

/o 

H 

%N 

C^Ic. 

Found 

Cilc. 

Fov.nd 

OjIc. 

Found 

C'.lc. 

Fou.nd 

[L?.{TTP)i NOa] (NOa), 

White 

9-b4 

9-85 

63-28 

63-36 

6-38 

6-30 

10-69 

10-56 

[Pr(TTP)4NOa] tNOa), 

Green 

9-77 

S-99 

63-^0 

63-10 

6-37 

6-32 

10-68 

10-60 

[Nd(TTP)4NO,] {NOa)a 

Violet 

9-97 

10-15 

63-05 

62-88 

6-36 

6-46 

10-64 

10-38 

[Sm(TTP) 4 NOa] (NOa)a 

White 

10-33 

10-48 

62-81 

62-86 

6-33 

6-39 

10-60 

10-40 

[Er (TTP)4] (NOa)a 

Pink 

11-37 

11-48 

62-09 

62-25 

6-25 

6-29 

10-48 

10-46 

[Yb (TTP)4] (NOa)a 

White 

11-73 

11-99 

61-84 

61-74 

6-23 

6-32 

10-44 

10-30 

[Lf(TTP) 4 (NOa)a] (NOa) 

White 

11-96 

12-16 

58-87 

58*78 

5-93 

6-16 

10-84 

10-78 

[Pr(TTP)atNOa)a] (NOa) 

Green 

12-12 

13-08 

58-76 

58-80 

5-92 

6-04 

10-82 

10-83 

[Nd{TTP)a(N03)al (NOa) 

Violet 

12-34 

12-45 

58-62 

58-60 

5-91 

5-89 

10-80. 

10-70 

[Sni(TTP)a(NOa)o] (NOa) 

White 

12-78 

12-94 

58-32 

58-40 

5-88 

5-80 

10-74 

10-70 

[Er(TTP),(NOa)2] (NO,) 

Pink 

14-04 

li -01 

57-49 

57-32 

5-79 

5-80 

10-57 

10-60 

[Yb(TTP)a(NOa)al (NOa) 

White 

14-46 

15-10 

57-22 

57-18 

5-77 

5-76 

10-54 

10-46 


♦Designation of coordination sphere dictated by i.r. spectral data. 


Introduction 

L anthanide (III) nitrate chelates, with 2 - 
phenylamino-4-phenylimino-2-pentene, 2 -benzyl- 
ammo-4-benzyliminO’2-ene, etc., were recently 
synthesised and characterisedt- 2 . in this communica¬ 
tion, the isolation and characterisation of lanthanide 
nitrate chelates with 2 -m-tolylamino- 4 -m-tolylimino- 
2-pentene (TTP) are described. 

Experimental Section 

Reagents 

The anhydrous lanithanide (III) nitrates were 
prepared from lanthanide oxides^. Reagent grade 
Ujcetonitrile was driied by distillation with phos¬ 
phorus pentoxide. TTP was prepared by the 
procedure reported elsewhere^. 

Synthesis of the complexes .—A solution of TTP 
in acetonitrile (12 mM for tetrakis, and 6 mM for 
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Table n 

I.R, Data for ‘ 3 ’ representative complexes indicating the nature of the nitrate groups (in cm-^)* 


Complex 


^3 


»'l + V., 


2 -'! 

Nature cf( 
Nitrate gro 

IL8(TTP),N0,1 

820 (m> 

1360(s) 

700 (w) 

1750 (vw) 

2382 (vw) 

2055 (vw) Ionic 

(NO,)a 

796 (m) 

135c (s) 

708 (w) 

1710 (vw) 

2270 (vw) 


Mono dental 



1490 (s) 

720 (w) 

1725 (vw) 

2413 (vw) 

2050 (vw) 


tLa(TTP)J(NOa). 

832 (m) 

1355(s) 

706 (w) 

1750 t,vw) 

2410 (vw) 

2045 (.vw) 

lonid 

[L 3 (TTPj,(N 05 )a] 

00 

B 

1365 (s) 

704 (w) 

1748(vw) 

2375 (vw) 

2060 

Ionic 

(NO,). 

809 (m) 

1290 vs) 

690 (vw) 

1723 (vw) 

2290 (vw) 

2070 

Bidentate 



1495 (s) 

746 (m) 

1758 ivw) 

2545 (vw) 




♦Assignments based on ref. no, (7). 


based ulpon two possible symmetry types, 

(free nitrate) and C 2 , coordinated nitrate®'^). 

All the tris chelates show absorptions charac¬ 
teristic of both the ionic and bidtentatei nitrate 
groups and hence the complexes have been formu¬ 
lated as [Ln(TTP) 3 (N 03 ) 2 ](N 03 ) on the basis of 
steric grounds. The infrared spectra of these 
chelates show a greater weakening of J'g greater 
splitting of *^3 and *'4 and large shift of ^2 lower 
frequency. 

The lighter tetrakis chelates La^-^ to Sm^ have 
absorption characteristic of both ionic and mono- 
d^tate nitrate groups and hence the chelates have 
been formulated as[Ln(L) 4 N 03 ](N 03)2 on the basis 
of steric grounds. The infrared spectra of the 
nitrate ions are similar for the chelates, the main 
differences from bidentate chelates being the con¬ 
siderable weakening of J'g, splitting of and 
and a small shift of j'o lo lower frequency. 

The complexes Ln(TT) 4 ](N 03 ) 3 , (Ln = Er and 
Yb) with eight amine donor groups show bands 
corresponding only to ionic nitrate groups. It is 
apparent that as the radius of the lanthanide ion 
decreased, the single coordinated nitrate group in 
the tetrakis chelates is forced out from the^ co¬ 
ordination sphere due to steric crowding of the 
amine ligand molecules. 

The tetrakis chelates of heavier lanthanides show 
strong absorption at 3240 cm“i, which is shifted by 
50 cm"i towards the higher frequency when a 
nitrate group is introduced into the coordination 
sphere (La^ to A slight splitting of this 

band is also observed. The effect of coordination 
is clearly demonstrated for tris chelates (bands 
observed at -- 3298 cm"i) in which three well 
resolved bands are observed. In each case how¬ 


ever, the stretching frequencies of coordinated I 
groups is less than the free ligand value (3328 cm 
This may be attributed to the combined effects 
coordination to a positive metal ion:t> and hydro 
bonding between the anion present and the 1 
protoni<>. The large number of amino ba 
observed upon nitrate coordination may 
attributed to non-equivalent sets of amino groi 
The increase in frequency of one set may re: 
from repulsions between the nitrogen end of 
NH dipole and the coordinated nitrate ion 
poorer hydrogen bonding of the amino prot 
with the coordinated nitrate ion. 
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Abstract 

Realising the necessity to have some quiek and less cumbersome method for obtaining mitotic 
chromosomes a technique was standardised to obtoin mitotic preparations from leaf tips. This 
was found to’be extremely useful as the mitotic chromosomes can then be studied all the year 
round for the leaves are available throughout the year in roses. Based on this technique chromo¬ 
some numbers of some varieties have been listed and for those the number of which have been 
already reported from mitotic preparations, it has been confirmed. 


iNTtnooucnoN 

I nformation on the chromosome number of 
eardeni roses is lacking in most cases. Apart 
from reports by FloryJ (1950), Wylie^ (1954), 
Rowley:* (1961), Shahar© and Shastry* (1963) and 
few others on the chromosome number of some 
garden roses, most of the cultivars have not been 
analysed for this purpose. Since the chromosome 
number and the ploidy level of the cultivar is one 
of the basic needs to plan, an improvement pro¬ 
gramme, it was considered worthwhile to examine 
dhromio.some numbers of some of the common 
cultivars. 

Materuls and Methods 
Tweiaty varieties of garden roses available at 
Rose Collection of I.A.R.I., New Delhi, and 
Experimental Plot of Dr. B. P. Pal situated at 
IndL Agricultural Research Institute, New ^Ihi, 
were studied. Names of the varieties and the 
horticultural class to which they belong are pre¬ 
sented in Table I, Columns 2 and 3 

The following schedule was successfully deve ope 
for obtaining good mitotie preparations from young 
leaf tips. 

1 . Collect the youngest leaves which can be 
manipulated easily. Separate them out from 
the cluster and wash in water. 

2 Immerse these in glass phial containing 
saturated solution of para-dichlorobenzene 
for pretreatment. This was prepared by 
dissolving 7-5 gm of Para-<Ji‘'“oro-tenzen© 
in 100 ml of water, heating it slightly 
dissolve and filtering after it cools down. 
Leave the leaves for two hours at room 
temperature. Wash thoroughly « 

3 Fix the leaves in acetic alcohol 1^ • ) 

■ three hours. Change the fixative with 1:1 
acetic alcohol. Change the fixative on^ or 
twice till the chlorophyll « complet y 
removed. Leave overnight. 

4. Heat the leaves in a mixture of 2% a ^ 
prcein and normal HCl (9 ; D over a flame. 


leave for 3-4 hours ; they can be left safely 
overnight also. 

5. Keep the leaf on a clean dry slide, dissect 
out the tip portion removing all the midrib 
portion to get good spreading, and squash 
in 1% acetoorcein tapping at the cover slip. 
Very small amount of tissue should be 
taken to get good spreading. 

Results and Discussion 
Table .T listed the dhromosome number of 

twenty cultivars studied from mitotic preparations. 

Table I 


Showing chromosome number of garden roses 
as determined from mitotic preparations 


. d 

Kamc of the cultivar 

Class 

Chromo¬ 

some 

number 

(2/2) 

1 . 

Charles Mallerin 

HT 

28 

2 . 

Chitchor 

FI 

21 

3. 

Crimsom Glory 

HT 

28 

4._ 

Crown Princess Victoria 

HT 

21 

5. 

Docteur Valois 

HT 

28 

6 . 

Etoile de Hollande 

HT 

28 

7. 

Flaming Sunset 

HT 

28 

8 . 

Ganga 

HT 

28 

9. 

Goiidvlinder 

HT 

28 

10 . 

Happiness 

HT 

28 

11 . 

Kiss of fire 

HT 

28 

12 . 

Lady Frost 

HT 

28 

13, 

Michele Meilland 

HT 

28 

14. 

Mirandy 

HT 

21 

15. 

Montezuma 

Gr 

28 

16 . 

Queen Elizabeth 

Gr 

28 

17. 

Soraya 

HT 

28 

18. 

Spartan 

FI 

28 

19. 

Super Star 

HT 

28 

20 . 

Una Wallace 

HT 

28 


Abbreviations : 

HT— Hybrid tea: FI— Floribunda; Or—Or^ndifiofft 
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Figures A-C show the mitotic preparations obtained 
in this way. , 



Figs. A-C Mitotic chromosomes {2n ~ 28; 
Fig. A. ‘Queen Elizabeth’. Fig. B. 'Super Star’. 
Fig. C. ‘Kiss of Fire’. 


Earlier workers, have studied the chromosome 
number in roses from an examination of the pollen 
mother cells. This technique has its own limita¬ 
tions. For example, the floral buds are available 
only during a restricted period. Also meiosis in 
the case of many garden roses shows various 


’ Curipj 

irregularities which make it difflcult at times t: 
determine the number correctly. The small sh 
and the heteromorphic nature of chromosomes an 
other factors responsible for difficulties in com; 
determination of chromosome number. Hence, i 
was thought necessary to develop a schedule t 
determine the chromosome number from mitoti 
preparations. 

The root tips which are widely used for mitot 
istudies in many other plant materials are difficu 
to procure in roses, as the cuttings of most i 
the cultivars do not root easily. Moreover, it 
a time consuming process. The seeds are al 
difficult to germinate as they show dormancy ai 
only a small fraction germinates. Moreover, t' 
seeds do not represent the correct ploidy level 
the parental plant, as they are a result of crossi 
with various other cuiltivars. For these reaso 
the above mentioned schedule was developed 
get good mitotic preparations from yoimg leaf ti 
which are available almost all through the year, 
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rnHE Goveroment of India appears to be taking 

a new look at science. The reconstitution of 
the National Committee on Science and Teclmology 
(NCST) is its latest effort in this direction. 

That India has made tremendous progress since 
independence in science and technology has been 
riecognized by several unbiased observers. The 
great variety of industrial products which she can 
manufacture has astonished many advanced coun¬ 
tries and the unqualified praise for her ability to 
produce sophisticated equipment, accorded by the 
highly industrialized nations, has been genuine 
as well as unequivocaL India has emerged, during 
this period as a strong exporter of finished goods 
of consumer interest. The employment of her 
technical abilities to manufacture a great variety 
of products has conferred on India the distinction 
of a potentially strong competitor in world 
markets—a position which is looked upon with some 
apprehension by the traditionally industrial 
nations of the world. 

The association of science with technology and 
industry-biased research is an old and well- 
established historical fact. Our early planners 
clearly saw the link between basic science and its 
applications. In the oonstitution of a number or 
laboratories under the CSIR and in the encourage¬ 
ment given to agriculture, medicine and defence, 
this role of science was recognized. Our technical 
and industrial development is not a little due to 
the filip provided in the early days of our 
independence for not only encouraging science but 
also emphasizing the urgency of applying it to the 
industrial advanccmient of the country. This 
association clearly has conferred enduring benefits 
and made India among the top industrialized 
nations in the world. 

Neguict of Basic Sciences 

However, in the process, basic sciences have 
suffered some neglect. Admittedly and foi good 
reason, the emphasis has been on those aspects of 
the sciences which have a direct beaiing on 
technology. India in its national laboratories has 
pioneered science relating to textiles, paints, 
metals, glass, electronic and electrcchemical 
products, drugs, etc. But those branches of science 
which have no immediate or clear application^ or 
possibilities of application have received little 
prominence or support at the hands of Government. 
It has been acknowledged that today in India 
there is a sharp polanzation of scientific research 


m that while industrial research and such scientific 
research that has. possible applications to industry 
are done in the national laboratories of the CSIR 
and. other agencies, basic research with no 
immediate possibilities of application is relegated 
to the universities in the country. This is per se 
not an undesirable situation, and prevails in 
several advanced countries, where eminent scholars 
in science work in the universities. Indeed, the 
large majority of Nobel Prizes in the sciences’have 
gone to university scientists. The universities are 
recognised as centers of learning where the human 
mind is encouraged to the acquisition of genuine 
natural kniowledge regardless of its applications. 
On the other hand, the manipulation of knowledge 
and the phenomena of the real world for the sake 
of man is the function of technology and an 
appreciation of these roles of science and of 
technology is the foundation on which modernity is 
built in these advanced countries. 

In India, however, this appreciation is lacking 
and in our enthusiasm to technologically advance 
thse' aountr'y' we have permitted the sciences to 
suffer neglect. Indeed it is our view that while the 
lumping together of science and technology has 
been of considerable benefit to the latter, science 
itself has suffered. The CSIR does very little 
basic science outside the scope of industrial 
application, and the support provided for basie 
sciences under governmental auspices is negligible. 
The plea that a ' backward ’ country like India 
needs to ensure a decent standard of living for its 
people', that food, clothing, shelter, health and 
education are priorities in ' any scheme of develop¬ 
ment, is admitted. But India is backward perhaps 
in the economic field. It is not backward in its 
science development. How do we reconcile the 
presence of a very large number of competent 
scientists in a milieu of poverty and deprived 
surroundings ? 

Universities and Science 

One does not need to be reminded that the 
structure, organization and administration of the 
universities in this country, by and large, are hardly 
conducive for the development of learning, let 
alone scientific learning. Thoroughly indigent, 
ridden by parochial, state problems and pulls, 
governed by unimaginative rules and tenets, too 
numerous and diffuse, the universities can lay no 
claim to be temples of learning or venues for the 
acquisition of natural knowledge. To relegate 


Curr. Sci.~3 



592 


Technology and the Sciences 


■ tc-nLc and scientific research to such institutions is 
.'’tille all initiative and make science a lifeless 
crudgery with neither content nor meanings 

Science as a Career 

But more importantly, science in India is not a 
career and does not provide one. It is tragic that 
a. large number of ‘-Science Talent Scholars ’ end up 
not as dedicated scientists working in the 
laboratories of the country advancing the 
Irontiers of scientific knowledge, but as officers in 
administrative or police service, or in the 
banking establishments. It is not uncomnion to 
see science students willing and ready to pay huge 
capitation fees to secure admission, to medical, 
engineering and technological institutions rather 
than choose a career in science. It is a truism that 
only those young people who do not secure 
admissions in technical institutions. opt for science. 
Medicine, Engineering, Agriculture are career- 
oriented disciplines and one does not wish to blame 
young people if their priorities do not include 
science. Science in this country is neither a 
calling nor a means of livelihood. 

We therefore need to take a close look at the 
sciences and ensure for them a place not only of 
hioniour but also a careier-providing opportunity. 
It seems the time has come for Government to 
acknowledge the place of basic sciences in the 
growth of our nation and recognize its innovative 
role in technological advancement as a symbiotic 
relationship enriching each other but distinct from 
onei another. The concept that support provided 
for technological or industrial research automatically 
encourages advancement of scientific knowledge is 
manifestly incorrect Technology unrelated to 
science makes for craftsmanship. Creativity comes 
from science. If we may draw an analogy from 
Indian music, technology is virtuosity, mastery of 
technique, facility of expression and precision of 
construction. Science is something else, it is 
creativity, the unexpected flash of ’genius. 
Creativity, (Pratibha) and Virtuosity ^Sadhanr) 
must go together. Both are needed to make a 


fCmeiti j 
I Science 

musician. The latter alone—craftsmanship cf i 

virtuosity—fails to impress in the absence of I 
innovative creativity. Creativity comes from ^ 
the mind. Virtuosity is a matter of Abhyasa, an 
effort of the finger or the larynx. It makes for ’’ 
expert music, not necessarily a pleasing one. 

Science as Cultural Component 

Also, science is an essential component of 
culture. It is a means of perception of nature, of 
the world and of the universe. Scientific training 
sharpens one's perception enabling one to see 
connections where none was available before, to 
see the universe more or less as a totality rather 
than as fragments. To be sure, fragmentation 
remains but the process of proceeding towards a 
holistic perception is the flow of science. In thi; 
sense, science enriches life, adds tO' its quality an: 
advances towards efficient, effective and orderl; 
functioning. 

It was reported the other day that th 
reconstituted NCST would direct its attention t 
rural priorities, to make the rural areas and rur, 
populations in our country adopt scientific method 
practices and modes of life and to provide oi 
villages the amenities they have lacked and whic 
we pledged to provide at the time of attainir 
independence. These are unexceptionable objectiv 
and the Chairman and members; of the NCST C( 
be expected to fulfil these objectives if resourc 
are made available. At the same time, it shot 
be ensured that basic sciences are not lost sb 
of. 'Whether by suitably orienting its policies 
calling on the University Grants Commission 
the Scienae Academies, the NCST should q,t 
quickly convince the very large number of work 
scientists in the country that scientific research 
its own sake is an endeavour which will not 1 
support from Government. 

Center foir Theoretical E. C. G. Sudarsh 

Studies, B. R. Seshachar, 

Indian Institute of Science, 

Bangalore 560 012. 
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FXECTRONIC TRANSITION MOMENT 
VARIATION IN AlO (A“i:+-X22;+) BAND SYSTEM 


are valid for the range of r between 1*519 A to 
1-772 A. 


Preclsi-; knowledge of the variation of electronic transis- 
tion moment (R^,) with internv.clear distance (r) is 
needed for tlic stndy of transition probabilities in the 
band systems of diatomic molecules. The dependence 
of R« on r is generally determined by the following 
expression, 

I J xfs^n dr 1^ 

R, Cl) 

where, ly%^/ is the intensity of an emission band, 

- 1 J 1“ is Franck-Condon (FC) 

factor, and tlie other symbols carry their usuaF mean¬ 
ing. Since is a constant for a p'.rticv.lar 

progression, equation U) can be written as, 

R„ 0\'„") a (JvV’kv'o" 

Using this relation NichoIIs and Jarmain'“ have proposed 
tliat the depcndance of on r can be studied by plot¬ 
ting a graph of against f^v'- 

These plots for different v"-progressions are scattered 
due to the fact that N„/ is constant only for a given 
t;"-pj ogrcssion. The rescaling procedure due to TurneJ 
and Nicholls^ is usually adopted to bring these plots 
on liic same scale. However, there is an inherent 
drawback in this procedure since all the measured 
intensities of the bands cannot be used. Therefore, 
the method of regression di’.e to Cunio and Johnson'^ 
is to be x'-sed for the evaluation of Rg as a function of r. 
In this method adl the measured intensities of the bands 
arc I'.scd. The present note reports the dependance 
of R«, on r for the (A-X) transition of AlO molecule 
using^ the said method of regression. Recently re- 
ported^ R-K-R-V FC-factors and r-centroids for this 
transition arc used along with the available^’- band 
intensities in different spectral sources and the Rg-r 
relations arc derived. The resulting linear and quad¬ 
ratic expressions are given in Tabic I. These expressions 
Table I 


SI Spectral Source Re - r relations 

No. 


1 . Low pressure arc R 

R 

2. Shock tube 

3. Exploding wire 


k (1 - 0-482 r) 
k(\ - l-759r -h0-623r“) 

Re- k(l - 
Re- k(i - 
R«= /:(!• - 0-473 r) 

r:= ^( 1-1-431 r = 0-002 r^-) 


- 0*391 r) 

■ 1*298 r-1-0-392 r) 


The authors acknowledge the financial assistance 
by U.G.C., New Delhi, to one of them (V. M. M.). 
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Karnatak University, 
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INFRARED SPECTRA OF METHYL BENZOATE 
AND BENZYL BENZOATE 

Methyl Benzoate and benzyl benzoate are mono- 
substituted benzenes wherein one hydrogen atom in 
each of the molecules are replaced by -COOCH 3 
and -COOCHoCgHs respectively in the position " 1 ’ 
of the benzene ring. The Raman spectra of methyl 
benzoate and ethyl benzoate were earlier studied by 
Biswas^, Matsuno“,'K.ohlrausch etal?. Since a complete 
assignment of the observed infrared bands of methyl 
benzoate (MB) and benzyl benzoate (BB) has not been 
given by any of the earlier workers^“^. A study of 
the infrared spectra of these molecules in the liquid 
phase was undertaken to obtain detailed information 
about the fundamental vibrations in the ground state. 

The infrared spectra of MB and BB,- contained in 
a cell, has been recorded in the liquid phase in the 
region 4000-250 cm-^ on a Perkin Elmer double beam 
Infrared Spectrophotometer. The thickness of the 
cell was 0-025 mm. The chemicals (by B.D.H., 
England) were of pure quality and were used as such. 
The observed bands are analysed in terms of various 
ground state vibrations. 

Molecules of MB and BB are assumed under Coj. 
symmetry where the thirty normal modes of vibrations 
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can be divided into 11 , ai type; 3, type; 10 , 
type and 6 , b. type modes of vibrations- Along with 
this there will be some internal vibrations dve to substi¬ 
tuents. The analysis of bands and the assignment of 
fundamental frequencies have been proposed on the 
basis of comparison with those of similar molecules. 
The assignment of the fundamental modes are given 
in Table I. 

Table I 


Along with this, the frequencies 1313, 1450, 1490,15&0, 
1600cm-i and'lSlO, 1450, 1495, 15S2, I600cm-^ aie 
assigned as the other carbon stretching frequencies foi 
MB and BB, and coi respond to 1585 1435 (cm) 

and 1310 (b^^) modes of benzene. 

C~H Stretching Frequencies'* Sharp and very sharp | 
infrared bands appearing at 3000, 3033, 3063,3090cmT^ 
and 3005, 3030, 3064, 3090 cm"’- have been considered 
due to C-H stretching for MB and MB respectively. 


Vibrational frequencies {in cm and assignment 


R?.man 

freqi'encies 

ofC„H5X 

X = COOCH 3 

Infrared frequencies 
ofCoHsX 

X = X = 

COOCH 3 COOCH 2 

C(jH 5 

Assign¬ 

ment 

218 ( 5 )D 

258 (4, s) 

263 (4, s) 

bi^ (c—X) 

335 (7, vs) 

330 (3) 

bi (ji (c~C) 

360 (4) P 

359 (5, s) 

355 (3) 

Oi a (c-C) 

475 (4) 

454 (4, s) 

bi (f> (c—C) 


519(2) 

595 (5, vs) 

ai a (c-c) 

619* (2) pi 

685 (9, vs) 

705 (10. b) 

61 ^ (c-c) 

808 ( 0 ) 

802 (5, s) 

800 (5, s) 

(y C-H) 

826 ( 6 ) P 

820 (9, vs) 

820 (4, s) 

bz or 
y (C-H) 

850 (0) 

942** 

845 (3) 

932 (5, s) 

840 (3, s) 
880 (3, s) 

biy(c-H) 
bay (C-H) 

969 (1) 

965 ( 8 , vs) 

908 (7, vs) 

62 or b; 
y (c-H) 

1003 ( 10 ) P 

1000 (4, s) 

1000 ( 6 , s) 

ai V (c-c) 

1028 (4) P 

1025 (9, vs) 

1021 ( 10 , vs) 

' P (c-H) 

1064 (2) 

1070 (9, vs) 

1065 (10, vs) 

p (c-H) 

1111* (3) pi 

1110 ( 10 . b) 

1100 ( 10 , b) 

J5 (c-H) 

1160 ( 3 )D 

1175 (9.s) 

1172(9, vs) 

^?ii5(c-H) 

1277 ( 8 )P 

1280 ( 10 , b) 

1260 ( 10 , b) 

13 (c-H) 

1311 (3)P 

1313(10, s) 

1310(10, vs) % v(c-c) 

1452* (2) Di 

1450 (10, s) 

1450 (10, vs) Oi V (c~c) 

1495 (2) 

1490 (7, vs) 

1495 ( 8 , vs) 

a^ V (c-c) 

1591 (1) 

1580(7, s) 

1582 (7, vs) 

ai V i.c-c) 

1603 (i0)D 

1600 (9, vs) 

1600(8, vs) 

Ui V (c-c) 

3000 ( 6 , s) 

3005 (7, vs) 

Gj V (c-H) 


3033 ( 6 , 5) 

3030 (7, vs) 

a^ V (,c-H) 

3073 (5 b) P 

3063 16 , s) 

3064 (7, s) 

V (c-H) 

3090 ( 6 ) 

309C 15 . s) 

V (c-H) 


Note : Va.lu.es in parenthesis reier tc me relative 
intensities. V == stretching, p = in-plpne bending, 
V = out-of-pl?Jie bending, a = in-plane defoimation, 
K .. . 1 — sharp, vs == very 

data taken from 


out-of-pbne deformation, s = 
shr.Tp, b = broad, » = polftrisation 
Biswas, **== frequency taken from Biswas. 

C~C Ring Deformation Frequencies : Amongst the 
C == C stretching, frequencies 1000 cm“^ in both the 
compounds are identified as ring breathing frequency. 


C-H Bending Vibrations: There are fou.r very sharp, 
sharp and broad bands for both the compounds at 
1025, 1070, 1110, n75cm-i in MB and at 1021, 1065, 
1100, 1172cm“i ^ which may correspond to C-H 
in-plane bending vibrations. The bands observed 
at 802, 820, 845, 932, 965 cm"^ and 800, 820, 840, 880, 
908 cm“^ may correspond to the C-H out-of-plime 
bending vibrations for the respective compounds. 

C-C Bending Vibrations: The infrared bands ot 
335, 475, 685 cm"^ and 330, 454, 705 cm“^ are assigned 
a.s carbon oiu-of-pkne bending vibration, Moreovei 
the in-plane carbon bending vibrations may be identi 
fied at 359, 519 cm"’- in MB and at 355, 595 cm“’^ ii 
MB. 

Present authors assign tentatively the sharp band 
258 cm“^ and 263 due to C-COOCH 3 an 
C-COOCH 2 C 6 H 5 out-of-plane bending vibrations fc 
the MB and BB. Internal vibrations of the subst 
tuents were not observed due to die limitations of tl 
instrument. 

Grateful thanks of the authors are due to Pn 
M.Z.R. Khan for his kind interest and encoi’-rageme 
during the course of the work. 

Department of Physics, A. K. Ansai 

Aligarh Muslim University, P. K. Verma. 

Aligarh? U.P., 

July 20, 1977 . 
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THE CRYSTAL STRUCTURE OF TRIGLYCINE 
CALCIUM IODIDE MONOHYDRATE 

The crystal structv.res of diglycine calcium chloride 
tetrahydrate^ and triglycine calcium bromide- were 
already reported. This is a preliminary note reporting 
the atomic coordinates in the crystal structvire of tri- 
glycine calcium iodide monohydrate. 

The single crystals of triglycine calcium iodide mono- 
hydrate (NHfo CH, C00H)3 Calo • HoO were grown 
from a sati’.ratcd aQUeov.s solution containing glycine 
and calcium iodide. The crystal data are as follows: 
^-12*07, />-7-37, 0-19-13 A, 109-6°, 

V - 1603-2 A^ F.W. - 537-1 gm, - 2-23 gm. 
cnr^ T>cai = 2-22 gm • cm“3, Z = 4, jU (Cu. K^) = 
367* 4 and the space group is 'P2Jc, The density 
was mcast'-rcd by floatation, in a mixture of bromoform 
and carbon tetrachloride. 

The three-dimensional intensity data (/zK/, K = 0 
to 6, /tr — 2- 33; hkL, L - 0, /xr - 2-53) were collected 
using Cu Ka radiation by the multiple-film equi- 
inclination Weissenberg technique. The spot-shape, 
absorption, Lorentz and polarisation corrections were 
applied in the usual way. From a three-dimensional 
Patterson synthesis, the positions of the calcium atom 
and the two iodine atoms were determined. 

Table I 

Fmctioml atomic coordinates for triglycine calcium 
iodide monohydrate 


Atom A- y 


1(1) 0-3654 

1(2) 0-3764 

Ca 0-0223 

0(11) 0-141 

0(21) 0-183 

C(U) 0-206 

C(2l) 0-330 

N(ll) 0-365 

0(12) 0-129 

0(22) 0-179 

C(12) 0-199 

C(22) 0-316 

N(12) 0-339 

0(13) 0-023 

0(23) -0-025 

C(13) 0-028 

C(23) 0-101 

N(13) 0-048 

0,(0 0-104 


0-1480 
0-1505 
0-4614 
0-493 
0-637 
0-593 
0-644 
0-509 
0-824 
0-611 
0-703 
0-672 
0-817 
0-272 
0-466 
0-325 
0-212 
0-242 
0-139 


0*1202 

0-3696 

0-2240 

0-150 

0-063 

0-130 

0-185 

0-252 

0-375 

0-31 I 

0-366 

0-434 

0-490 

0-326 

0-401 

0-391 

0-458 

0-520 

0-227 


Thereafter, successive Fourier and difference Fourier 
syntheses revealed the rest of the structure. Least 


squares refinement was carried out using the LALS 
program (originally written by Gantzel, Sparks and 
Trueblood and modified later by Liminga of Uppsala 
and also the University of Madras) on an IBM 370/ 
155 Computer, at the Indian Institute of Technology, 
Madras, With anisotropic thermal parameters for 
the calcii'.m and iodine atoms and isotropic thermal 
parameters for the other atoms, the residual index at 
present is 0 -117 for 1230 observed reflections. Further 
refinement is under progress. The present fractional 
atomic coordinates are presented in Table I. 

The calcium atom is coordinated to seven oxygen 
atoms, two of them belonging to water molecules and 
the rest to the carboxyl groups of the glycine mole- 
cules. The Ca-0 distances range from 2-31 to 2 - 54 A. 
No iodine atom coordinates to calcium. The glycine 
molecules have the normal bond distances and bond 
angles as found in other similar structures®. The 
hydrogen bonds are between the nitrogen, oxygen and 
iodine atoms. 

The authors thank Prof. K. S. Chandrasekaran 
for his keen interest in this problem and one of them 
(S. N.) thanks the U.G.C. for the award of a Junior 
Research Fellowship. 
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BEST EXPERIMENTAL PARAMETERS 
OF THE a-HELlX FROM PROTEIN 
CRYSTALLOGRAPHIC DATA 

The determination of the structures of globular proteins 
to the atomic detail using X-ray diffraction tech¬ 
nique, has, in recent years, reached a good degree of 
accur?.cy with the crystallographic R-fp.ctor around 
25% being quoted^ and values around 12% for small 
proteins^. The coordinates are accurate to about 
0-2 A in many cases with a higher accuracy of about 
0-1 A being not ruled out for smaller proteins. 

New methods and techniques for extracting the 
wealth of information from structural data have 
recently been proposed®^^ and their utility demon- 
strated^i®. These have led to a better visualisation 
and cha.racterisa.tion of protein chain-folding. In 
fact, an indirect bonus was the observation of a new 
secondary structure of protein’, to which the a.uthors 
were led from the study of the d chain plot. 
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Table I 


Helical and statistical parameters for H, Hiand if 3 helices 



t 

h 


l-c“ 


''o 

cr^U) 


Helix 

n 

(A) 

(A) 

(A) 

(A) 

(A) 

('’) 

O 

H 

5>8-7 (20-7) 

1-51 (.0-37) 

1-62 (0-40) 

2-40 (0-62) 

1-82 (C-43) 2-15 (0-41) 

3-9 

10*6 

Hi 

100-9 ( 2-4) 

1-49 (0-05) 

1-56 (0-l^) 

2-30 (0-14) 

.•72 (0-09) 2*04 (0-14) 

L5 

1*7 

H, 

100-2 ( 2 - 2 ) 

1-50 ^0-0o) 

1-54 (0-10) 

2-27 (0-10) 

1-68 ( 0 - 11 ) 2-00 ( 0 * 10 ) 

1*9 

2*2 

Best 

Value* 

100-5 ( 2-3) 

1-495 (0-055) 1-55 (0-13) 

2-28 v. 0 - 12 ) 

1-70 (0-10) 2-02 (0*12) 




* Mean of Hj, H 2 helices. 

Besides these, the methods could be extended readily 
to the study of the helical regions in a protein. Details 
of these, which involve the use of plots, the stereo¬ 
gram and statistical parameters, devised for this 
purpose, are reported elsewhere^ The object of this 
note is to present one final result that could be arrived 
at from these applicationSj namely the calculation, 
from experimental data, of the “best” values (best 
in the least-squrres sense) of the helical parameters 
for the a-helix, the data used being those of myoglobin 
(Perutz, personal communication to Professor R* 
Srinivasan). It turns out tliit the best helical regions 
are to be found in the H-helix. Judged from plot, 
the stereogram and the statistical parajneters for 
details see ref. 8 this helix shows a clear bend with two 
sub-helical regions Hi (residues 133 to 139) ana Hg 
(residues 142 to 149). The angle between these two 
subhelices is 11°^. 

With the use of radial and helica.l projections th© 
least-squares fit for the best helical parameters have 
been deduced from the two sub-helices and are given 
in Table I. The values agree with the earlier values 
of Pauling"*^^. As far as the authors are aware the 
values reported here are the first precise experimental 
determination from protein crystallographic data of 
the a-helical parameters. 

We wish to thank Dr. M. F. Perutz for providing 
us with the latest coordinates of myoglobin. 
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SPECTROPHOTOMETRIC DETERMINATION 
FLUORIDE USING RESACETOPHENONE 
AS REAGENT 

RESACETOPHENONE OXIME (2, 4-dihydroxy-acc UT-’" 
none oxime) forms chelates with many met;#: r 

The rea^nt is exitensively employ)ed in thr-: 

laboratories for the amperometric, conducti,>.?r.'':r'‘., 
and volumetric!, spectrophotometries and 
metric^ determination of many metal ions. 

Neelakantam and Kantharaj Urs^ have 
the oxime for the colorimetric estimati-^ 
uranium. The present paper deals wit Pi i: : 

application of the colour reaction between 
(VI) and the oxime for the possible detcrai 
of fluoride ion. The orange-red. colour \h 

complex is formed from pH 5 to 9. The - 
in the visible range (400-700nm) of the 
showed a maximum absorbance at 400 nm 11 :: 
detailed studies were carried out at 400 nm 
at pH 5-9. The colour of the complex 
with the addition of fluoride. The decrease an ip 
absorbance of the complex is found proj-n h f i 
to the amount of fluoride added. 

Reagents 

Resacetophenone oxime (mp. 199-200‘‘‘ i xh.\ 
prepared in the laboratory by the 
procedures-^ and purified by recrystallisatioit fron 
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hot water. A solution of the oxime (0*1 M) was 
prepared in 50% aqueous ethanol. Stock solutions 
(0-01 M) of iiranyl acetate and fluoride were used 
in this investigation. 

ELICO instrument SPECTROCOL Model CL 23 
was employed for all absorbance measurements. 
Recommended Procedure 

To 1-5 ml of ui*anium solution taken in a 25 ml 
measuring flask, 2 ml of acetate buffer (pH 5*9) 
and 2 ml of oxime solution were added. To this, 
known amounts of the standard fluoride solution 
were added and the contents made upto the mark 
with distilled water. The absorbance of the 
solutions was measured at 400 nm against distilled 
water as blank. The data obtained showed that 
the absorbance is proportional to the amount of 
fluoride (Fig. 1), indicating the suitability of the 
reaction for the determination of fluoride. 



0 24 40 


Amount of Fluorida in ppm 

Fig. 1. Plot of amount of fluoride versus 
absorbance. 

The colour formation of the complex is rapid 
and the absorbance of the complex is stable for 
more than 72 hours. The standard deviation is 
0*015. The molar absorptivity and the Sandell 
sensitivity"i" are 900 litre molc"i cm"t and 0*265/^g/ 
cm 2 respectively. 

Interference 

Br", Cl- and NO 3 " did not interfere in the 
determination even when present in large amounts. 
Iron(in), aluminium(III), citrate, oxalate, carbo¬ 
nate, bicarbonate, phosphate interfere. SO 4 inter¬ 
feres if the amount is greater than 3,500 ppm. 
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(India) for the award of Junior Research Fellow¬ 


ship. The authors thank the authorities of Post- 
Graduate Centre, for providing necessary 
facilities. 

Departmient of Chemistry, G. Abdul Huq. 

Post-Graduate Centre, S. Brahmaji Rao. 

Sri Venkateswarapuracn, 

Anajitapur515 003 (A.P.), India, 

May 9, 1977. 

1. Krishna Reddy, Y., Ph.D. Thesis, Sri Venkate- 

swara University, India, 1969. 

2. Neelakantam, K. and Sitaxaman, M. V* 

Carr. Sd., 1945, 14, 320. ” 

3. — and Raju, N. A., Ibid., 1958, 19, 383. 

4. — and Kantharaj. Urs, J. Sci. Ind. Res., 

1952, 11 B, 79. 

5. Arthur I. Vogel, A Text Book of Practical 

Organic Chemistry, 1948, p. 341. 

6. Dey, B. B. and Sitaraman, M. V., Laboratory 

Manual of Organic Chemistry, 1952, p. 264. 

7. Sandell, E. B., Colorimetric Determination of 

Trace of Metals, 3rd Ed., Interscience, 
New York, 1959. 


A FACILE ONE-STEP SYNTHESIS OF 2-ARYL 
r *# AND HETERYL-I, S-NAPHTHYRIDINES 
Several 1, 8 -naphtliyridines have been found to 
possess diverse types of biological activities including 
bacteriocidal and antimalariaP properties. It has 
also been known that l-ethyl-3-carboxy-7-methyl-I, g. 
napththyridin-4-one (nalidixic acid) and its derivatives 
are particularly effective against gram-negative 
bacteria^. Taking into account the varied activities 
exhibited by 1 , 8 -naphthyridine system, a series of 
2 -aryl and heteryl 1 , 8 -naphthyridines (ll) have been 
made in the present investig?.tion, with a view to sec 
the effect of aryl and heteryl moieties on the biological 
activity of naphthyridine molecule. 

2-Phenyl-l, 8 -naphthyridine was earlier synthesized by 
Hawes and Wibberley^ by condensing 2-aminonicotinal- 
dehyde with benzoylacetonitrile to afford 2 -phenyI- 3 - 
cyano-1, 8 -naphthyridine. The cyano group w?s then 
removed by first hydrolysing it to carboxyl under alka¬ 
line conditions and subsequent thermal decarboxy¬ 
lation. Except for this, there seems to be no other 
reference ?.vailable in literature on the synthesis of the 
title compounds. 

The present communication deals with a facile one- 
step synthesis of 2 -ar>l and heteryl- 1 , 8 -naphthyridines 
unlike Hawes amd Wibberley’s (loc. cit.) procedure 
which consisted of three steps. This method involves 
the airect' condensation of 2 -aminonicotinil(iehyde (ji) 
with appropriate aryl methyl ketone in the presence 
of few drops of 20 %, alcoholic potassium hydroxide 
using ethanol as solvent. The progress of the reaction 
was observed after every hour on TLG using benzene 
as solvent system, and refluxing wf.s stopped when 
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Table I 


2 Aryl and keterylA, Z-naphthyridines (II) 


L 


SI. 

No. 

mp 

l-S-Naphthyridine (0° C) 

Yield 

% 

Solvent 

1, 

2 Phenyl 

116^ 

80 

Cyclohexane 

2. 

2 p-Methylphenyl 

147 

75 

Cyclohexane 

3. 

2 p-Methoxyphenyl 

148 

72 

Benzene 

4. ‘ 

2 p~Hydroxyphenyl 

254 

78 

Ethyl? cetate 

5, 

2-u-Hydroxyphenyl 

188 

76 

Benzene 

6. 

“2-p-Hitrophenyh 

263 

82 

Chloroform 

.7. 

2-m-Nitrophenyl 

219 

80 

Ethanol 

8. 

2-p-Bromophenyl 

217 

76 

Benzene 

9, 

2-p-Chlot,ophenyl 

202 

75 

Ethanol 

10. 

2(a-Naphthyl) 

134 

78 

Benzene/Pet. 

Ether 

11. 

2-(3-Pyridyl) 

142 

71 

Benzene 

12. 

2-(2-Furyl) 

146 

68 

Pet. ether 

13. 

2-(2-Thienyl) 

133 

65 

Benzene 


Analysis 

Mol. --^-- 

Formula Calculated • Founo 



C 

FI 

N 

C 

H > 

C15H 

81-83 

5-45 

12-72 

81-61 

5-41 1" ^ 

Ci6H2^2N20 

76-28 

5-08 

11-87 

76-37 

5-13 li - 

Di aHjoNoO 

75-63 

4-50 

12-61 

75-27 

4-51 

CiiHioN.O 

75-65 

4-50 

12-61 

75-43 

4-52 1: a 

CuHsNaOa 

66-92 

3-58 

16-73 

67-21 

3-60 If' -- 

QL4H9N3O2 

66-92 

3-58 

16-73 

67-17 

3-58 I'-"-. 

DidHgBrNg 

58-96 

3-15 

9-83 

60-00 

3-21 

C14H9CIN2 

70-00 

3-75 

11-67 

69-77 

3-81 !l"i 

^ 18 Hi 2 N 2 

84-39 

4-69 

10-94 

85-01 

4-74 IM 

ClsHgNg 

75-36 

4-34 

20-29 

75-04 

4-09 

Ci2HgN20 

73-47 

4-08 

14-29 

74-04 

4-11 I'i 

CioHgN^S 

67-94 

3-77 

13-20 

68-10 

3-79 13-- 


most of the starting material had reacted (2-3 hours). 
The corresponding 2-heteryl-l,8-naphthyridines have 
been obtained in good yields, when heteryl- 
methyl ketcnes were employed in the place of 
aryl methyl ketone. Heteryl substituents like pyridyl, 
furyl and thienyl were selected in view of their biological 
importance. The purity and homogeneity of these 
compounds was checked by TLC using benzene- 
metha.nol (95:5) as solvent system. 



All the compounds prepared are listed in Table I 
along with the m.p., yield, solvent of crystallisation 
and analytical da.ta. 

Finally the 2-phenyl-l, 8-naphthyridine was pre¬ 
pared by the procedure repocted earlier^ and was found 
to be identical in all respects (m.p.,mmp and TLC) 
with our compound. 

The mass spectrum of one representative in the 
series, viz., 2-p-chlorophenyl-l, 8-naphthyridine shows 
the molecular ion at m/e 240, thus supporting the 
structure. The NMR spectrum also supports the 
structural assignment. 

The bacteriocidal, insecticidal and other activities 
which are under study will be reported later along 
with detailed spectral data,. 
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EFFECT OF ^ AND y ISOMERS Oh^ 
HEXACHLOROCYCLOHEXANE ON SQM! 
LIVER AND KIDNEY ENZYMES IN 
ALBINO RATS 

Among the various stereo isomers of hexachloi i^v 
hexane (BHC), the y-isomer has both strong i^Kcc^^f 
action’- and high mammalian acute toxicity^, /j *-1 
on the other hand, shows high chronic toxicity 
of its long persistence and poor elimination^ and 
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causes a hazard, a- and y-isomers are known to act during the third week. The liver and kidney tissues 
as central nervous stimulants, whereas and 8-isomers were excised and homogenized in 0*25 M sucros*^ and 
are deprcssantsh The convulsive effect of y-BHC and used for enzyme analysis. Alanine and aspartate 
narcotic effect of /3-BHC in rats have been discussed 2-oxoglutarate aminotransferase activities (EC 2 6 1 2 
by Doisy and Bocklage^^. Effect of acute and long term and EC 2.6.1.1) abbreviated as alanine and aspartate 
feeding of technical BHC on several enzyme systems aminotransferase, were determined by the method of 
of serum, liver and small intestine in rats have been Tonhazy Alkaline and acid phosphatase (EC 

reported^’"^ Effect of acute and long term feeding of 3.1.3.1 and EC 3.1.3.2) activities were assayed by 
y-BHC on serum levels of aminotransferases, lactate the method of Hubscher Glucose-6-phosphatase 

dehydrogenase, aldolase and glucose-6-phosphatase (EC 3.1.3.9) was assayed by the method of Harper^®, 
have been described^y-BHC is known to stimu- while glucose-6-phosphate dehydrogenase (EC 1.1.1.49) 
late greater activity of the microsomal enzymes of was assayed by the spectrophotometric method described 
the liver^^. No detailed reports are available about the by Lohr and Waller^^. Protein was determined by 
biochemical effects produced by /5-BHC. Preliminary the method of Lowry et and statistical evaluations 
experiments have shown that ^-BHC at 800 p.p.m^ were done employing Student’s t test’-®, 
level in the diet produced severe toxicity symptoms and jS-BHC produced no growth retardation during the 
mortality during 3rd and 4th weeks. In the present first two weeks. These rats were sacrificed during the 
investigation the biochemical effects caused by feeding third week (15 and 18th days) as they showed severe 
8- or y-BHC for 2~3 weeks were studied with reference toxicity symptoms culminating in coma and death 
to some metabolically important enzymes of liver and toward the end of the third week. On the other hand, 
kidney tissues and reported. animals treated with y-BHC had initial growth 

Weanling male rats weighing 45-50 g were fed with retarda.tion and loss of a.ppetite during the first five 
diets containing 800 p.p.m. of ^-BHC or y-BHC for days. Afterwa.rds they regained normal appetite and 
14--18 days and compared with the controls. The growth rate compa.ra.ble to the control animals. This 
basal diet contained (g/lOOg) casein, 18; groundnut state continued till the 3rd week when they were 
oil, 10; corn starch, 45*1; canc sugar, 20; mineral sacrificed. All animals in the control and jS or y-BHC 
salts, 4; B-complex vitamin mixture, 2*5; choline fed groups weighed between 90 ?nd 100 g at the time 
chloride, 0*4; and fat soluble vitamins as solution in of sacrifice. 

groundnut oil. Pore grade BHC isomers obtained The various enzyme e.ctivities of liver and kidney 
from K and K Laboratories, USA, were dissolved in tissues in experimental rats as well as in controls are 
warm groundnut oil and mixed with the basal diet given in Table I. In the j8-BHC fed ra.ts, an increase 
The rats were observed for two weeks and sacrificed in hepp.tic alanine aminotr?.nsfera.se by about 80% 

Table I 

Effect of BHC isomers on various enzyne activities 



All values are means ± S.E.M. with number of rats in parenthesis. 

a = raicrograms of pyruvate released/10 min/mg protein; ft = micromoles of Pj released/hr/mg protem; 

= A E/min/mg protein. 
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and a decrea.se in hepaiic aspartate aminotrajisferase 
by about 30% were observed, while kidney level of 
alanine aminotransferase decreased by about 35% 
in comparison with the controls. The alkaline and 
acid phosphatases of liver in jS-BHC fed ra.ts were 
reduced by about 45% and 40% respectively, while the 
kidney enzymes increased by about 125% amd 35% 
respectively. Liver glucose- 6 -phosphatase ?.ctivity was 
decreased by about 30% in / 3 -BHC fed rats while 
gtucose- 6 -phosphate dehydrogenase activity was 
increased by as much as 130%. All these effects of 
/3-BHC on the enzyme levels are st?.tistic?.lly significant. 

In the y-BHC fed rads, an increase in hepadic alanine 
aminotransferase by a.bout 50% ?nd a decrep.se in hepatic 
aspartate aminotransferase by a.bout 30% were observed, 
while ho significant effects on these enzymes occurred 
in kidneys. Alkaline and acid phosphp.tases of live-r 
in y-BHC fed rats were decreased by a.bout 35% each' 
while only an increase of kidney acid phosphatase by 
about 40% occurred. Both glucose- 6 -phospha.tp.se a.nd 
glucose- 6 -phosphate dehydrogenase levels of liver in 
y-BHC fed rats were increased by about 65% and 40% 
respectively. 

These effects of BHC isomers on liver and kidney 
enzymes have not been reported. The observed effects 
on these metabolically important enzymes of liver and 
kidney imply that both the liver and kidney get affected 
during the continued intake of p-'BUC. Only liver 
seems to be involved under the experimental condi¬ 
tions in y-BHC fed animals. 

Discipline of Biochemistry K. Srinivasan. 

and Applied Nutrition, R. Radhakrishnamurty. 
Central Food Technological 

Research Institute, 

Mysore 570 013, India, 

May 17, 1977. 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 


Slade, R. E., Chem. and Indus., 1945, p. 314 
Lehman, A. J., Assoc. Food and Drug OMdals 
U.S. Quart..Bull., 1951, 15, 122. 

Davidow, B. and Frawley, J. P., Proc. Soc. Exptl 
Biol, and Med., 1951, 76, 780. 

McNamara, B. P. and Krop, S., J. Pharmacol. 

and ExptL Therap., 1948, 92, 147. 

Doisy, E. A. and Bocklage, B. C., Proc. Soc. 
Exptl. Biol, and Med,^ 1950, 74, 613. 


Sasinovich, L. M., Alekhina, S. M. and Odint¬ 
sova, I. L., VrachDelo., 1974, 10 , 133; Chem 
Abs., 1975, 82, 93915. 

Za.kirov, U. B., Volokhvyanskii, E. A. and 
Kadyrov, U. Z., Pharmakol. Toksikol. 1974 
37, 593; Chem. Abs., 1975, 82, 81422.’ 

Starek, Andrej, Med. Pracy,, 1970, 21 554 * 

Chem. Abs., 1971, 74, 97226. 

K., Venkatakrishna 
Kiaft, H and Shah, M. P., Ind. J. Med 
Res., 1976. 64, 768. 


Cwrrcni 
Sciemt 

10. Alekhina, S. M., Toksikol. Pestets. Klin. Otmi 

1971, 9, 150; Chem. Abs., 1972, 77, 148203 

11 . Bronish, G. A., Riisetskii, V. and Vysotskaya, B„ 

Gigiena i Toksikol. Novykh Pestitsidov i Klinik 
OtravleniL, 1962, 268; Chem. Abs., 1964, 60. 
2240. 

12 . Conney, A. H., Pharmacol. Revs., 1967, 19, 31/. 

13. Tonhazy,N.E., White, N.E. andUmbreit, W. W., 

Arch. Biochem. Biophys., 1950, 28, 36. 

14. Hubscher, G. and West, G. R., Nature, 1965, 

205, 799. 

15. Harper, A. E., Methods of Enzymatic ^inalyak 

Edited by H. V. Bergmeyer, Aca.d. Press, N.V, 
1963, p, 788. 

16. Lohr, G. W. and Waller, H. D., Ibid., 1963, p.7^4. 

17. Lowry, O. H., Rosenbrough, N. J., Farr, A. I 

ana Randall, R. J., J. Biol. Chem., 1951, 193, 
265. 

18. Snedecor, G. W. and Cochran, Statistical Methoih 

The Iowa State Univ. Press, Iowa, 1967, p. 100 , 


A NEW SYNTHESIS OF DICOUMAROLS 

With a general aim to synthesise coumarins containing 
fused ring systems in 3:4 positions, the condensation 
reaction between 4-hydroxy coumarins and Schiffj 
base has been investigated. It has earlier been reported 
from these laboratories that the Schiff’s bases function 
as potential sources of aldehydes in a number of 
condensation reactions^. 

In the present investigation, 6-methyI-4-hydro.\y 
coumarin was condensed with the Schiff’s base from 
benzaldehyde and aniline, in acetic acid at room tenipc" 
rature (Fig. 1 ). The reaction was instantaneous and 
exothermic. The product obtained had mp 228'" C and 
showed a single spot on T.L.C. in benzene/ethyJ acetate 
(1:1). The compound was soluble in 5% sodium 
bicarbonate solution indicating that the hydroxy group 
iin 4-position was free and not involved in cyclisation. 
Further, the compound did not contain nitrogen as 
ndicated by sodium fusion test. 

Suspecting it to be of a dicoumarol type, an authentic 
sample was prepared from 6-methyl-4-hydroxy coumarin 
following Sullivan etal^. procedure (m.p. 227° C). Both 
these compounds were found to be identical in all 
respects (mmp and superimposable IR). Thus, the 
compound obtained by the above condensation is 3 , 3 '* 
benzylidine bis-6-methyI-4-hydroxy coumarin. 

Following this procedure, dicoumaroJs ^of the type 
have been prepared in good yields from the following 
coumarins namely, simple 4-hydroxy coumarin, 
7-methyl-4-hydroxy coumarin, 8 .methyJ- 4 -hydroxy 
coumarin, 6-chloro-4-hydroxy coumarin, 8 -chIoro- 
4-hydroxy coumarin, 6“chloro-7-methyl-4-hydroxy 
coumarin, 6 , 8-dichloro-4-hydroxy coumarin. The 
compounds obtained have been given in Table I 
along with their mps and the frequency of carbonyl 
absorption in IR. 
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Table T 

Dicoumarols with mp ami IR data 

Name of the m.p.C'" % Carbonyl 

substitu.cnt yield frequency 

in TR (cm-^) 


2. Sullivan, W. R., Heubner, C. F., Stabmann, M. A 

and Link, K. P., J. Am. Chem. Soc., 1943 65, 
2288. 

3. Josef Klosa; Arch. Pharm., 1956, 289, 156 

4. 1956, 289, 143. 

5. — Ibid., 1956, 289, 240. 


Simple 

208^ 

80 

1660 

6-nictIiyl 

228“ 

80 

1665 

7-methyi 

235 

80 

1660 

8-mcthyl 

262 

80 

1660 

6-chIoro 

220'* 

80 

1665 

6-chloro-7-melhyl 

263' 
cut m.p. 
214-6) 

75 

1665 

6, 8-dichIoro 

255 

75 

1670 


This metlunl does not seem to have been reported 
earlier for the syntliesis of dicoumarols. The reaction 
conditions arc fairly simple and yields arc quite good 
in all cases. This condensation may prove useful for 
the synthesis of dicoumarols from sensitive aldehydes. 




Acetic acid 
Rooni Temp, 




General Procedure. 4-hydroxy cotimarin (0-02 mole) 
and Schitf’s base (from bcnzaldchyde and aniline) 
(0*01 mole) were mixed in acetic acid (20 ml). The 
clear dark brown solution obtained was shaken well 
for about 15 minutes at room temperature. A 
colourless substance was precipitated immediately. This 
was filtered, dried and rccrystallised from methanol 
as colourless crystals. 
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INTERFACIAL TENSION AND PARTICLE SIZE 
OF NONAQUEOUS EMULSIONS 


In continuation of earlier work on oil-in-oil emulsions^"~® 
the present communication describes the effect of 
temperature on the interfacial tension of oil-oil inter¬ 
face in presence of an emulsifier and an effort has been 
made to correlate the interfacial tension with the mean 
particle size and the stability of the resulting emulsions. 

Monochlorobenzene and ethylene glycol were 
employed as the two nonaqueous phases and the sur¬ 
factants used were {a) polyoxyethylene sorbitan mono- 
stcarate (Tween 60; KL), {b) polyoxyetliylene sorbitan 
monooleate (Tween 80; KL), and (c) polyoxyethylene 
sorbitan monolaurate (Tween 20; KL). The oil-in¬ 
oil emulsions were prepared with 1:1 phase ratio by 
volume and 0*1% concentration of nonionic surfactant 
iwfv % of emulsion). The mixtures were emulsified 
with the help of Braun emulsator. 

The interfacial tension of monochlorobenzene- 
ethylene glycol interface with the surfactant was deter¬ 
mined by the drop volume methods Three or more 
runs were made for each measurement. The inter¬ 
facial tension (O^ y O-j) at the oil (Oi)-oil (Oj,) inter¬ 
face in presence of surfactant was calculated from the 
expression. 

„po>, P 

where v is Uie drop volume, r is the radius of the capil¬ 
lary tip, pj and pa arc the densities of the respective 
phases and F, the correction function, depending on 
v/r^, is derived from the drop-volume correction table. 

Particle size analyses of nonaqueous emulsions 
were carried out by photomicrographic metliod^. 
Immediately after the preparation of an emulsion, the 
mean globule diameter (Dm) was determined. Furtlier 
determinations were made at different temperatures 
in tlie range of 15‘^-60°C. Dm was calculated from 
the relationships* 

_ J -i- + • ♦. + 12J0 

I /2i + «a - ■ • + I 


I rn f 


( 2 ) 


where /ir, Wa, ... arc the number of globules with 

diameters Dj, Da, ... D^, respectively^ 
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Figure 1 shows the influence of temperature on the 
interfacial tension of mnnochlorobenzene-ethylene 
glycol interface in the presence of three different non¬ 
ionic surfa.ctants. In all c:.ses, there is an increase 
in the interfacial tension of oil-si'rfactant-oil interface 
with an increase in temperature. Under similar condi¬ 
tions, when a surfactant was added to monochloro¬ 
benzene phase, the values of interfacial tension have 
been found to be slightly lower than when the sur¬ 
factant was dissolved in ethylene glycol phase. 



Fig. 1, Effect of temperature on the inter facial 
tension of monochiorobenzene-ethyiene glycol inter¬ 
face in the presence of surfactant:-surfactant 

dissolved in ethylene glycol, .... surfactant dissolved 
n monochlorobenzene. 



Fig. 2. Effect of temperature on the mean particle 
size of oil-in-oil emulsions stabilized with surfactants. 


The effect of temperature on the mean particle size 
of oil-in-oil emulsions stabilized with three different 
nonionic surfactants is shown in Fig. 2. There is an 
increase in the mean particle size of emulsions with an 


increase in temperature of emulsions. As compared 
to higher temperatures, particle size of emulsions in¬ 
creases much more slowly at lower temperatures, during 
the course of increasing the temperature of emulsions, ^ 
because the rate of coalescence of emulsion droplets I 
appears to be slow and the viscosity of the medium is f 
higher at lower temperatures. | 

It is apparent from these studies that the interfacial • 
tension increases with increasing temperature and so 1 
do the particle size. It is well known that the stability j 
of emulsions is related to the particle size of emulsion | 
droplets i.e., the smaller the particle size, more stable 
are the emulsions. Thus it may be concluded from 
the interfacial tension data that the stability of oil- : 
in-oil emulsions decreases with an increase in tempe¬ 
rature of emulsions from 15°-"60°C and as compared 
to higher temperatures, the stability of the emulsions ! 
decreases much more slowly at lower temperati'res, 
because the stability of the emulsions is more at lower J 
temperatures. 

Instruments Research and M. K. Sharma. 

Development Establishment, 

Dehra Dun (India), 

May 26, 1977. 

1. Sharma, M. K., J, Colloid Interface ScL, 1975, 

53, 340. 

2. —, Carr. Sci., 1975, 44, 770. 

3^ _ Ibid,, 1977, 4^, 131. 

4. Harkins, W. D. and Brown, F. E., J, Am. Chem, 

Soc., 1919, 41, 499. 

5. Shillaber, C. P., Photomicrography in Theory and f 

Practice, Wiley, New York, 1949, p. 41. | 

6. Bezemer, C. and Schwarz, N., Kolloid-Z., 1^56, I 

146, 145. 


MOTHER-CHILD INCOMPATIBILITY IN THE 
ABO SYSTEM 

Selection is known to exist because of maternal-fela 
antigenic incompatibilities with regards to the ABO „ 
system and the expected distortions in genetic ratios 
have already been demonstrated.^”^ 

In order to investigate the selective mechanism operat¬ 
ing on ABO bloodgroups an investigation was carried 
out on some village populations of coastal Andhia 
Pradesh. Samples from 1021 couples, with wives 
ranging in age from 20 to 40 years were collected and 
a total of 4144 children could thus be tested with ABO ^ 
bloodgroups. The results are presented in Table 1. 

There appears to be no striking difference in the 
proportion of childless couples between the two groapi 
^ 0-01). The mean number of Jiving children 
between the two matings presents a significant valne 
(^ = 5-510; P< 0-001). As to segregation ratio 
of the bloodgroups of children, comparisons between 
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Table I 

Data of fertility of ABO compatible and incompatible 
matings 


Observations Compatible Incompatible 
Ma.tings Matings 

«= 689 7z== 43*2 


1. Mean number of living 



children per mr.ting 

Proportion of childless 

4-51 

(r= 5-510; 

3*73 

P< 0*001) 

2. 


marriages 

0*031 

0*027 



(x,'= 0-01) 

3. 

Mean number of preg- 




n?ncies excluding 
abortions 

5*26 

4*90 

4. 

Proportion of Pre-natal 




Mort?.Uty of children 

0*348 

0*476 

5. 

Proportion of Post¬ 




natal mortality of 
children 

0-411 

0-694 

6. 

Fetal wastage 

17-15% 

SI-90% 


$A X $0 and (JA x matings revealed an apparent 
increase of 0 children from ^Ox (JA matings than from 
$A X cJO matings, which are significant at 5 % level. 
{Xi =5*31). There is 21% deficiency of “ A ” children 
in §0 X (JA as compared to $A x (?0 • matings. 
The incompatibility matings have more “observed” 
values than “ expected ” under random matings. 
The Chi-square value is again significant at 5% 
(Xi^ = 4*69), in respect of the comparison between 
the X (JO and cjB x $0. There is a 16% deficiency 
of “B”children in $0 X cJB matings as compared 
to $B X (JO matings. 

Table II 

Frequencies of pre- and post-natal deaths in X cJ* 0/ 
$0 X and X (S^ORO x matings 


SI. Matings No. of No. of X- 
No. Live Dea.ths 


9 X I " Births Pre Post 

' Natal Natal 


1. 

A X 

O 

464 

41 

40 

2*436 

2. 

O X 

A 

401 

50 

68 

1*060 

3. 

Bx 

O 

462 

42 

38 

1*457 

4. 

0 X 

B 

402 

58 

73 

4*728’" 


* P < 0-02 

The differences between the matings as mentioned above 
excepting si. no. 4 are significant only at 5 %, while 
the segregation of children out of $A x do not 
show any significant value indicating that there.is no 
deficit of incompatible children. 


Although extremely important as a health problem, 
ABO erythroblastosis does not represent a serious 
fetal loss from the biological point of view, while 
evidence on many kinds shows a much larger and bio¬ 
logically important loss of possible incompatible 
children early in pregnancy/prior to tlie recognition 
of pregnancy. The only definite evidence for selection 
was that against incompatible fetuses or neonates in 
the ABO system due to hemolytic disease. New studies 
about other causes of incompatibility selection are 
needed to help in the evaluation of its importance in 
man. 

School of Life Sciences, M. R. Chakravartti. 
Jawaharlal Nehru 
University, 

New Delhi 110057 
t ’and . 

Dept, of Anthropology, Mss. Rama Chakravartti. 
Ranchi University, 

Ranchi 834001, April 27, 1977. 
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3. Newcombe, H. B., Ibid., 1963, 15, 449. 
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DETECTION OF ANTIGENS AND ANTIBODIES 

IN FILARIAL SERA BY COUNTER CURRENT 
IMMUNOELECTROPHORESIS 
The importance of counter current immuno- 
electrophoresis (CIE) as a good seralogicvd 
technique is being recognized by various investiga¬ 
tors, for its simplicity and sensitivity with added 
advantage of detection of antigen and antibody m 
the sample at same time. Desowitz and Una^ 
(1976) have shown the presence of antibodies to 
microfilaria! and adult male D. immitis antigens, 
in human and animal filarial sera by counter current 
imimunoelectrophoresis. 

W. bancrofti microfilariae were isolated from 
blood samples from human carriers by dextran 
sedimentation and antisera were raised in rabbits 
for the microfilarial antigen. Anti microfilarial 
sera and microfilarial antigen, were used for detec¬ 
tion of antigen and antibody in the sera of humans 
infected with W. batmrojti by double diffusion and 
counter current immunoelectrophoresis. 

Sixteen sera from human carriers (microfilarial 
count ranging from 1 to 94/20 c.mm. of blood) 
were analyzed. No precipitin band was observed 
either for the antigen or antisera by double 
diffusion. However counter current immuno- 
dectrophoresis of humani filarial sera showed the 
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presence of precipitin bands (1 to 3) with rabbit 
antimicrofilarial sera indicating the presence of 
soluble antigens in all the cases and one precipitin 
band with microfilarial antigen indicating the 
presence of antibody in two cases. Use of countet 
current immunoelectrophoresk in delection of 
soluble antigens is being investigated further for 
application as additional confirmatory test in the 
diagnosis of filariasis. 

Dept, of Biochemistry, P. Kaliraj. 

Mahatma Gandhi Institute B, C. HARiNAra. 

of Medical Sciences, S. N. Ghirnikar. 

Sevagram, and 

Filaria Research cum Traininy Centre, 

Wardha, June 27, 1977. 


1. Desowitz, R. S. and Una, S. R., 7. 
Helminthology, 1976, 50, 53. 


COMPARISON OF THE PROTEIN COMPONENTS 
OF HEN’S EGG YOLK LOW DENSITY 
FRACTION OF GRANULES (LDFG) AND LOW 
DENSITY FRACTION (LDF) 

LDFG and LDF (also called very low density lipo¬ 
protein; YLDL) of hen’s egg yolk have long been 
considered to be similar because of their similarity 
in lipid content and lipid composition^*^. Recently, 
the protein components of VLDL were isolated and 
characterised in this laboratory®. Here we report 
preliminary data to show that the protein compo¬ 
nents of LDFG and VLDL are similar. 

LDFG of white Plymouth rock egg was carefully 
separated from granule solution after ultracentrifuga- 
tion^. It was dissolved in 0*05 M Tris-HCl buffer pH 
8*2 and dialysed against the same buffer with three to 
four changes. The solution was centriguged to remove 
precipitated lipovitellin-phosvitin complex and was 
chromatographed on DEAE-cellulose column as des¬ 
cribed by Raju and Mahadevan^. LDFG-apoprotein 
was obtained from LDFG and fractionated Using 
Sephadex G-200 column®. SDS-polyacrylamide gel 
electrophoresis was performed by the method of Weber 
and Osborn®. 

Sephadex G-200 elution pattern of LDFG-apo- 
protein consists of three fractions namely, zone A 
zone B and zone C. These three fractions resemble 
those of VLDL-approprotein shown in Fig. l. 
Variation in the distribution of zone C-protein fraction 
in LDFG and VLDL is evident from Fig. 1. This 
differences in ratio of zone C to zone A protein fractions 
could be due to a difference in the distribution of zone 
C-protein fraction or due to the difference in the two 
egg strains (VLDL is obtained from white leg horn egg). 
Figure 2 shows similarities in SDS-gel pattern of the 
apoproteins of LDFQ and VLDL. Both these experi- 


Seim 

ments suggests that the protein components of LDf(j 
and VLDL are similar. 



Fig. l.A: Gel filtration of LDFG-apoprotein oj 
Sephadex G-200. About 60 mg protein dissolved e 
2*8 ml of 0*5% SDS was loaded on Sephadex G-1 
column (1*8 cm x 73 cm) and the column was eWi 
with 0*5% SDS. 1*4 ml fractions were collecteds: 
a flow rate of 15ml/hoiir. B: Gel filtration oi 
VLDL-apoprotein on Sephadex G-200®. About 50iij 
protein loaded in 1 ml of 0*5% SDS on sepMs 
G-200 column (1*3 x 100 cm) and the column to 
eluted with 0*5% SDS. 1 • 2 ml fractions were coIW 
at a flow rate of 6 ml/hr. 



Fig. 2. SDS-polyacrylamide gel electrophoresis oi 
the apoproteins of VLDL and LDFG. 

Picture : VLDL and LDFG. ^ 

Research financed in part from the U.S. departei 
of agriculture under PL-480 Project (FG-In-47?, 

Department of Biochemistry, D.N.RamakrishnaRao, 
Indian.Institute of Science, S. Mahadeyah, 
Bangalore 560012, 

June 18, 1977^ 
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A BRIEF NOTE ON THE GEOLOGY AND 
OCCURRENCE OF URANIUM AT BODAL, 
DISTRICT RAJNANDGAON (M.P.) 

In the course of radiometric survey in the year 1973 
in parts of Rajnandgaon District (M.P.)., moderately 
high radioactivity was discovered by the author in 
hornblende-quartz-biotite rocks—an uncommon host 
for uranium—exposed SW of BodaWillage. Some of 
the surface samples have assayed more than 0'1% 
U 308 (Chem). 

The outcrops showing uranium mineralisation exhibit 
shades of dark green colour with reddish-brown and 
yellowish encrustations of hydrated oxides of iron- 
They are generally fine-grained, with occasional por, 
phyritic texture and are composed of hornblende, 
quartz and biotite in a groundmass of fine-grained 
equigranular quartz, Pyrite, ilmenite, Fe-oxides, occa¬ 
sional feldspar and calcite occur ?.s accessories. Horn- 
blends occurs in prismatic ajid acicular forms and some¬ 
times in resetle clusters. Under the microscope, horn¬ 
blende is seen to alter to biotite and chlorite and the 
released calcite and iron oxides permeate into the micro- 
fractures. Wherever the rock is mineralised, the black 
oxide of uranium is found to be associated with the 
iron oxides. Quartz is often brecciated and crushed 
and the microfractures as well as the intergrr.nulc)r 
spaces are often occupied by veins of hornblende 
quartz and pennenite. 

In the area under consideration, the radioactive 
hornblende-quartz-biotite rocks form a part of the geo¬ 
logical setting comprising--Ca) Ferruginous rhyolitic 
rocks together with quartz porphyry—their hypabasal 
equivalents. The former is profusely intruded by 
quartz veins containing frequent shows of Pb-Cu 
mineralisation, as in Karamtara, 8 km. NE and Thelk- 
hadand, 6 Km. south of Bodal. (b) Basic rock complex 
occurring as extensive massive bodies or huge dykes 
putting across the quartz porphyry and ferruginous 
rhyolitic rocks and chiefly made up of pyreboles, biotite 
and Ca-plagioclase. (c) Light coloured biotite granites. 


which are presumably the southward continuation of 
Dongragarh granites, occurring in the southern and 
western margins of the area. 

The basic rock complex shows frequent textural 
and compositional variations and the iir?.niferous 
hornblende-quartz-biotite rocks are by far the most 
conspicuous and easily discernible member of this 
complex. They display numerous vertical to sub¬ 
vertical joints and shear fraxtures, the most dominant 
shear direction being N40°W. This shear-zone is 
characterized by the presence of brecciated and recrystal¬ 
lised quartz and is marked by the crude alignment of 
the lath-shaped minerals and moderately high radio¬ 
activity. 

From the field and laboratory investigations of 
various rock types it appears that the radioactive horn¬ 
blende quartz-biotite rocks area hybrid product result¬ 
ing from partial melting and assimilaiion of quartz 
porphyry by some basic intrusion. This view is suppor¬ 
ted by the presence of xenoliths of the latter enclosed 
in these rocks as well as traces of poorly assimilated 
rocks found sporadically in the area. 

It is suggested that the origin of uranium and other 
polymetallic mineralisation may be associated with the 
late hydrothermal phase related to granitic intrusions 
along the main N 40° W shear zone, during orogenic 
cycles in the post-Anigaon period. The evidence of 
hydrothermal activity is afforded by the presence of 
criss-crossing quartz veins, appearance of chlorite, 
biotite and pennenite veinlets and ferrugination of 
the rocks, especially along the shear zone. 

Detailed radiometric survey indicated that the sur¬ 
face manifestation of radioactivity can be followed along 
N 40° Wtrend intermittently for a strike length of 750m. 
Further, to the north-west and south-e?-st, the rocks 
go under tliick soil cover. Radon emanation survey 
was undertaken to investigate the soil-covered area. 
In the north-western soil-covered portion of the area, 
the radon values in a few patches exceed 200 times the 
background value, forming a 300 m. long amonalous 
zone in the N40°W direction. 

Sub-surface exploration by borehole drilling is in 
progress for proving the potentiality of this deposit. 
Results so far achieved have been reported to be 
encouraging. There is every likelihood that this inte- 
restting uranium occurrence may, in near future, 
turn out to be an economic deposit. 

Scientific Officer, D. B. Sen. 

Atomic Minerals Division, 

Department of Atomic Energy. 

Begumpet, Hyderabad-16, 

July 28,1977. 
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ONCOLITES FROM THE ROHTAS LIMESTONE, 
SON VALLEY AREA, MIRZAPUR DISTRICT, U.P. 
ONCOLITES are defined as nnr.ttaclied stromatolites with 
encapsula.ting laminp.e formed by the activity of blue- 
green algae (Wa-lter®, 1976). On a recent visit to 
Kenaura, on Patwadh-Jhiria Forest Road, Dala area, 
Mirzp.pnr District, U.P., the oncolites are recorded 
for the Rohtas limestone. This is the first record 
of oncolites from the Semi i Group (Semii Series of 
Audeni 1933) of Son Valley area, Miizapur District, 
U.P, (Ta.ble 1). The only other reference of oncolites 
in the Vindhyan Supergroup is by Kumar^ (1977) 
from the Tirohan Limestone of ChitraJcut area, Satna 
District, M.P., inwh\-h they occur in association with 
phosphorite and columnar stromatolites Colomlla 
columnaris ?jn.d Baicalia baicalica. 


deposition (Reineck p.nd Singh^ 1973). ^ ' 

of oncolites indicp.tes increased periodlic? 

Usually corresponding to decree.sed depth, , 

tidal zone (Gebelein^, 1976). Kumar^ . 

recorded poorly developedco'lumn?.r " 

the Rohfes limestone of Newa.ri ?.rea., ‘ 

U.P. On the b?.sis of the occurrence of ' ■' 

poorly developed stromatolites it c?.n De > 
that the ?.lgal life was present during the cicp‘* j • 
Roht?.s Formp.tion. Although the Rohtr’-i> ^ . 

comprises of about 100 meters thick sequence » ■ 
nate rocks, there is a general absence of v/ell-*'*-^ 
columnar and stratified stromatolites. 
underlying ca.rbonate horizons show luxurh-'^^^ ' 
of columnp.r stromatolites Conophyton, 

Kussiella (Table I). Thus, the absence oF 


Kaimur Sandstone 
“Rohtas Formation 


SEMRI 

GROUP 


Kheinjua Formation 


Porcellenite Formation 


Table I 

Sandstones and shales 
Limestones and shales 

““Glauconitic Sandstones 
Fa.wn Limestone 
_ 01 ive Shales 
Porcellenites 


Oncolites and jpooi ^ 
developed stromtit 


Conophyton ga r^gci 11 1 
Colonella colurrifutt 
Colohella Clapp a 


Basal Formation 


Kajrahat Limestone 

_Basal Conglomente 

Unconformity- 


'Colonella kajrcihtu< • ' 
Conophyton v incUty -4 > 

Collenia 
Kussiella 

Kussiella dalaensis 
Kussiella kuss£c,*Tt.sis 


Bijawar Formation Slates and phyllites 


The oncolites are circular to elliptical in outline with 
concentric l?.mina.e (Fig. 1). The diameter r?Jiges 
from 1 to 4 cm. These are seen on the upper surface 
of the bedding plane. The oncolite bearing limestone 



Son Valley area, Mirzapur District, U.P. 


shows fiaser bedding and parallel lajminations. The 
fla.ser bedding is typical of tidal fl?.t environment of 


loped stromatolites in the Rohtas Forma.tion ^ th 
ascribed to environmental factors. 

The author is grateful to Shri V. K. 
help during the fieldwork. Financial JieJjp fj % jr ‘ . 
State Council of Science and Technology,, v, - 

thankfully acknowledged. 

Department of Geology, S. Ki ma^: 

Lucknow University, 

Lucknow, June 1, 1977. 
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OBSERVATIONS ON THE OCCURRENCE OF 
POLYEMBRYONY IN TWO SPECIES OF 
ORCHIDS 

Polyembryony h?.s been observed in some of the 
Gymnospemis and in some species of Angiosperms. 
The occv-n-ence of this phenomenon in few species of 
orchids has been reported e?.rlier^"^\ While studying 
the frequency of distribution of polyembryony among 
orchids, two more species, v/rr., Spathogloltis plicata 
(Bl.) Bijd. and Geodorum demiflovum Schlecht. were 
found to exhibit this phenomenon under natural condi¬ 
tions. The important features observed in the poly- 
embryonic seeds of the above two species are recorded 
in this communication. 

In both the species studied, the polyembryonic condi¬ 
tion is found to be of two embryos only, and these two 
embryos in a seed are generally lying almost parallel 
to each other. Fu.rther, the twin embryos when com¬ 
pared with that of the normal ones, are found to be 
remarkably smaller. In the case of Spathoglottis 
plicata (Fig. 1) this difference in size is about 93 x 
31 pi and in the other species, Geodorum densifiorum 
(Fig. 2) it is measured to be about 31 x 15 ju. In 
addition to this, it is also noted that, of the two embryos, 
one is always slightly smaller than its sister-embryo. 
However no major difference between ^^the poly¬ 
embryonic and normal seeds has becnTnoticed either 
in the shape of the embryos or in the size and^shape 
of the seeds. 



Figs. 1-2. Camera lucida sketches of polyembryo¬ 
nic seeds. Fig. 1. Spathoglottis plicata (Bl.) Bijd. 
Fig. 2. Geodorum densifiorum Schlecht. 

Polyembryony among Orchidaceae is mainly due 
either to (1) cleavage of the zygote or proembryo or 


(2) apomixis. The first type was reported by Swamy* 
in Cympidium bicolor where the resulting seeds were 
with two embryos each, one among them being slightly 
smaller. Another form of cleavage polyembryony 
with some variations was reported in Eidophia epiden- 
draea in which case the seeds formed were wth multiple 
embryos.'^ Apomictic type of polyembryony^ was 
recorded in Zeuxine sulcata where the number of 
embryos produced in a seed varied from one to several. 
In Gastrodia elata two embryo sacs in the same ovule 
often develop to maturity^. However, in the present 
studies, from the number and size of the embryos, it 
appears that this phenomenon in these two species is 
due to cleavage, and especially of Cymbidium type. 
The frequency of polyembryony in these two species 
is found to be as high as about 5%, which is compa¬ 
ratively higher than that reported earlier^. 

The author is thankful to Dr. N. C. Nair, Dr. J. 
Joseph and Sri. A. V. N. Rao for encouragement and 
to Dr. S. N. Hegde for valuable suggestions. 

National Orchidarium, R. Ansari. 

Botanical Survey of India, 

Yercaud, Tamil Nadu, 

June 20, 1977. 
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A SIMPLE TEST FOR ASSESSING 
COMPARATIVE RESISTANCE OF VEGETABLE 
FIBRES TO MICROBIAL DAMAGE 

To avoid unnecessary economic loss the Vegetable 
fibres must be graded according to their susceptibility 
to microbial damage. The present study describes 
a simple but reliable method of assessing the compara¬ 
tive durability of the fibres agfjnst microorganisms. 
The method proved successPul in this respect with 
ramie fibres having different gum contents.^ 

White jute (Corchorus capsularis), tossa jute (Corcho- 
rus olitorius), mesta (Hibiscus cannabinus) and roselle 
(Hibiscus sabdariffa) were obtained from Jute Agri¬ 
cultural Research Institute, Barrackpoje, West Bengal; 
sisal (Agave sisalana) from Sisa.l Research Station, 
Bamra, Orissa; sunnliemp (Crotalaria Juncea) from 
Sunnliemp Research Str.tion, Pratapgarh, U.P.; banana 
(Musa sapientum) from Khadi and Village Industries 
■'Commission, Bomba.y and (Musa texti/is) from 

a private source. The fibres were first sorted to 
eliminate the defective and unclean fibres. The selected 
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fibres were then tested for their initial tenacity. The 
fibres were then sa.mpled and bundles 8 in length and 
15!g in weight were incubates d at 30"* C with 
30° g sterile distilled w?.ter in sterile petri 
dishes under covered condition for different periods 
of time. Loss of moisture in the petri dishes during 
incubation wp.s made up aseptically with sterile distilled 
water once a week. At aefinite intei vals of time, repre¬ 
sentative samples were taken out, washed first with 
wa.ter and then with rectified spirit and finally dried in 
a.ir. The fibre strength was then tested in J.T.R.L. 
bundle strength tester^ and the extent of retention of 
strength was taken as an index of extent of resistance 
to microbial damage. 

Results are presented in Table 1 from which the 
fibres may be graded in the order of decreasing resis¬ 
tance to microbial damage as M?Jiila > sisal > mesta 
> sunnhemp > banana > tossa jute > white lute. 
Table I 


Compjratlve resistance of different fibres to mlcrobia 
damage 


Fibre 

% retention of tensile 
after incubation for 

Strength 

15 

days 

1 

month 

2 

months 

3 

months 

White jute 

64-9 

60*4 

36*0 

7*2 

Tossa jute 

68-5 

47-6 

25-0 

14-9 

Banana 

78-7 

37-0 

34-3 

15*0 

Sunnhemp 

43-4 

32*7 

27-3 

20-6 

Mesta 

73-2 

51*4 

44-6 

34-5 

Sisal 

80-5 

66-7 

70-2* 

52-5 

Manila 

100 

99-6 

86-9* 

91-3 


N.B .—^Results were calculated on the average of 3 
replications. 

* These anomalies may be due to minor sample 
variations. 

In the method described, the clean and undamaged 
fibres were sampled under identical conditions rnd 
during the period of sampling all the fibres were under 
the same microbial exposure. As such, there was 
no significant difference in the initial microbial popu¬ 
lation of the fibres. Obviously, incubation in moistened 
state with sterile distilled wa.ter under covered condition 
at 30° C allowed the predominant growth and activity 
of the microorganisms (mainly fungi rnd banteria) 
in their normal association to degrade the fibre cellulose 
proportiona.tely ?.s the susceptibility to damage. 

Reports so far publisheds ,4 indicate that the resis¬ 
tance to dam 2 .ge of a fibre is mainly related to its physical 
properties, viz,, crystallinity, chain length of cellulose 
and mode of associa.tion of fibre constituents and its 
chemical composition, viz., lignin/hemicellulose ratio 
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and presence of some minor constituents. The findings 
of the present study are more or less concord?nt wiih 
the reasoning as evidenced from available data on 
different fibres®^’. In general higher the crystallinity, 
chain length and lignin/hemicellulose ratio values 
less is the microbial damage. 

The methods of testing resistance of fibres to damage 
includes soil burial test ?.nd mixed culture inoculation 
method®. The former is the universal method of testing 
rot resistance and is most suitable for testing fibre goods 
treated with antiseptics. The mixed culture test is 
no doubt every sound but is a bit cdmbersoiue as the 
propagation and maintenance of five different cellulo» 
lytic fungi are involved in it. Along with the above 
two methods, the method mentioned here may be used 
as a very simple and inexpensive technique for compar¬ 
ing the resistance of different cellulosic fibres and fibre 
goods to microbia .1 damage without any serious draw¬ 
back. 

The authors are indebted to Dr. A. C. Chakravarty, 
Director, Dr. S. B. Bandyopadhya.y, former Director 
and Dr. P. C. Das Gupta, Hea.d of the Division of 
Chemistry, for encouragement and facilities. Sincere 
thanks are also due to Shri N. Geo Paul for his kind 
co-opera.tion. 
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A NEW DISEASE OF SOLANUM KHASIANUM 
C. B. CLARKE emend SEN GUPTA 
During the survey on diseases of solanaceons 
plants, the authors observed an interesting disease 
of Solarium khasianum caused by Colletotrichurn 
capsid (Syd.) Buitl. and Bisb. which is not reported^’' 
earlier from India. 

All the aerial parts are susceptible to the disease, 
which generally appeared at the collar region as 
dark-brown lesion which deepened and gradually 
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extended to the upper aerial branches. The tender 
aerial parts showed ‘ epinasty ’ followed by premature 
defoliation. In severely affected plants, yellowing 
of leaves was conspicuous and the plants ultimately 
died prematurely. At the advanced stage, black 
bodies made their appearance which were identified 
as Collctotrichnm capsid (Syd.) Butl. and Bisb. 



Fig. 1 . A branch of Solcitium khcisianum showine; 
the symptoms ot the disease caused by Colleto- 
trk'hum capsid. 


Pathogenicity of the organism was established by 
spraying spore suspension in sterilized water as well 
as mass inoculation after a scalpel injury. The 
inoculated plants were protected by covering with 
sterile polythene bags. Sufficient moisture was main¬ 
tained by placing wet cotton pad over the inoculum. 
Characteristic symptoms developed after 5-7 days. 
Isolations from the induced'discasc tissue yielded the 
same organism. The disease was more prevalent 
during October-November months during which high 
humidity and favourable temperature prevailed. 


Thanks are due tO' Prof. U. B. S. Swami, Professor 
and Head, Department of Botany, Kakatiya 
University, for providing facilities. 


EJepartment of Bo:any, 
Kakatiya University, 
Warangal 506 009, 

April 11, 1977. 
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AMYLASE ACTIVITY IN A BLUE-GREEN ALGA 

Electron microscopic studies in blue-green algae have 
revealed the presence of inter lamellar granules such 
as a-granules^’ 2 ^ These were further isolated into a 
pure state from the blue-green alga Nostoc muscorum^. 
Chemical analysis of the a-granules suggested these to 
contain highly branched polyglucosides. Degradation 
of the isolated oc-granules by a-amylase was also achieved 
in vitro^. The a- and jS-amylases and their isoenzymes 
of the blue-green alga Anabaena ambigua were studied 
by Wahal etal,^ Since a comparative account on the 
activity of a-amylase in the vegetative ceils and 
spores of blue-green algae is lacking, the present work 
was undertaken. 

The filamentous, heterocystous and sporulating blue" 
green alga Anabaena sp. was employed during the pre¬ 
sent study. The alga was grown in the . nitrogen-free 
medium of Allen and Arnon^ The cultures were 
maintained at 30 ± 1° C and illuminated with day¬ 
light fl '.orescent tubes. Log-phase cultures and spores 
were used for obtaining cell-free preparations. Two 
methods were tried. In tlie first method, the enzyme 
extracts were prepared by directly grindng the cells 
in bu.ffer in a pre-cbilled glass mortar. Significant 
activity of the enzyme could not be detected from these 
extracts. So the second method was adopted further 
in which the cell-free preparations were obtained from 
protoplasts. Log-phase cultures of the alga were 
concentrated by centrifr.gation, washed with sterilized 
water, followed by washings with 0*03 M sodium phos¬ 
phate buffer (pH 6-8). The cells were resuspended 
in lO ml solution consisting of phosphate buffer, 0*5 M 
mannitol and 10 mg lysozyme (BDH, London, 3 X 
crystallized). The suspension was incubated in a 
■ water bath at 37 ifc 1° C for 4 hours to obtain proto¬ 
plasts^’"^. Microscopic examination revealed the forma¬ 
tion of protoplasts. Initial attempts to wash the proto¬ 
plasts revealed the loss of amylase activity in the super¬ 
natant of the centrifuged protoplast suspension. 
Hence no furtli^r attempts were made to free the proto¬ 
plast suspension from the added lysozyme. The sus¬ 
pension was then macerated in a glass mortar at 4° C 
for 10 min with 0-5 g of acid-washed sand. The 
leaching out of the biliprotein pigments indicated the 
disruption of the. protoplasts. It was then centrifuged 
at 3,000 rpm for 10 min to remove cell debris. The 
process of maceration was repeated thrice followed by 
intermitent washings with cold buffer-manitol solr.tion. 
The cell-free extract tlms pooled to a final volume of 
25-0 ml was utilized as crude extract for the assay of 
a-amylase. 

Amylase activiiy was measured by incubating 1 ml 
of the cell-free extract with 2 ml of 2% soluble starch 
solv.tion (dissolved in P 04 -mannitol buffer) and 2 ml 
of buffer solv.tion, pH 6*8, for 1 hour at 37 ± 1° C. 





610 


Letters to the Editor 


Necessary precautions were ta-ken to prevent bacterial 
growth in the reaction mixture under incubation. The 
increase in reducing power was determined by the 
addition of 3, 5-dinitro salicylic acid reagent®. The 
protein content of the cell-free preparation was deter¬ 
mined by the method of Lowry etaP, While calculat¬ 
ing the protein content of the extract the amount of 
lysozyme added was subtracted from the total protein 
content. The experiments were performed in dupli¬ 
cate and each experiment was carried at least 2-3 
times. 

The presence of amylase activity in the supernatant 
fractions of centrifuged protoplast suspension indi¬ 
cates the release of the enzyme from the protoplasts. 
This is in agreement with the observations of Heinen 
and Laiiwers^® who studied the amylases released by 
the protoplasts of Bacillus caldolyticus. The results 
are summarized in Table I. It is apparent that the 

Table I 

Amylase activity in Anabaena sp. 

Amylase activitymg 
Phase of culture m^.ltose/h/mg protein 
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Average 


Vegetative cells 
Spores 


1*368-2 -933 


6-487-8-000 


actively growing cell suspension showed comparatively 
less activity of the enzyme than that of vegetative cells. 
It is now established that the accumulation of glycogen 
takes place in photosynthesizing conditions and the 
degradation in photosynthetically inhibited cultures 
or in dark^i. As the log-phase cultures employed 
durmg the present study were directly taken from light, 
it may be that a basal level of utilization of glycogen 
persists even in light. The isolated spores of Anabaena 
cylindrica fixed COo in light at considerably lower rate 
than vegetative cells^^ probable that the 

spores have to depend largely on the glycogen reserves 
The high amylase aciivity observed in the spores during 
the present study supports the above conclusion. 

The authors express their sincere thanks to the Heads 
of the Departments of Botany and Chemistry for neces¬ 
sary laboratory facilities. Financial assistance from 
C.S.I.R., New Delhi, to Miss S. K. and Miss LT.K is 
gratefully acknowledged. 
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T. A. Sarma. 
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Patiala 147 002, May 19, 1977, 


B. S. Ahuja. 
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EA UCHERJA BILATERAUS JAO.- 
A NEW RECORD FROM INDIA 

The genus Vaucheria is represented in India by 
nine species^, although the genus contains' 
54 species in alP. 

In the course of studies on the algal flora and its 
periodicity in the river Gomati (U.P.), a species of 
Vaucheria hitherto unrecorded from India was found. 
It is proposed tO' record the taxon in the Indian 
flora and tO' briefly describe the Indian plant. 

The alga was found growing in January 1976. 
floating in a back-water portion of the river near 
the bank in Lucknow (U.P.). It formed a bright 
green woolly mat-like patch on the surface of the 
water having scanty flow. 

The main siphonaceous filaments of the alga 
measure 20-40 (-50) /^m in diameter. In this 
respect the alga is slightly narrower than the type 
species which is (32—) 40-48 /^m across. Branching 
is lateral and monopodial and the distal branches 
are slightly narrower. The vegetative morphology 
is quite similar to other species of the genus. 
Zoosporangia were not found in the material and 
no other mode of asexual reproduction was obsened. 
Sexual reproduction was abundant in the material 
at the time of collection. Oogonia were sub- 
sessile or possessed a short stalk and were formed 
in series on two opposite lateral sides of the main 
axis. The number of oogonia on each side ranged 
from one to six (Fig. 1). The fertilised oogonia 
possessed a prominent pore-like opening at the 
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distal end. The oogonia measured 40-45 fim in 
breadth and 60-88 /^m in length. Plants are mono¬ 
ecious. Antheridia may occur on separate branches 
(Fig. 2) or on the same branch as oogonia 
(Fig. 1). Antheridia are narrower, slightly inflated, 



Figs. 1—3. Vaucheria bilateralis Jao. Fig. 1. 

' Bilaterally arranged oogonia in series containing 
I globose oospores and an empty anthcridium above. 

I Fig. 2. A branch with two empty antheridia. Fig. 3. 

I An oogonium containing a subglobose oospore, 
f cylindrical sub-tubular structures formed singly on 
I one side only or one on either side of the fertile 
axis above the series of oogonia. They possess 
a very short stalk, measure 17-32*5 i^m in breadth 
[ and 50-92 - 5 /^m in length and possess a terminal 
opening. Mostly, empty antheridia were found in 
the material. The oospores are globose to sub- 
I globose in structure with a thick, three-layered 
outer membrane. The layers are smooth and the 
middle layer is yellow brown in colour. The 
globose oospores measure 45-48 Mm in diameter 
while the sub-globose oospores measure 45—49 Mm 
in breadth and 56-64 Mm in length. 

Department of Botany, Braj Nandan Prasad. 

Lucknow University, Manjula Saxena. 

Lucknow (U.P.), India, 

Apnl 19, 1977. 
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RAPID BIOCHEMICAL TEST TO DETECT ROOT 
(WILT) DISEASE OF COCONUT 

The root (wilt) disease is the most serious malady of 
coconut. Its etiology is still unknown. The disease 
can be identified on the basis of morphological symp¬ 
toms’^ and serological tesF. In the present study an 
attempt was made to develop a simple and quick 
biochemical test using EDTA as an extractant of bio¬ 
logically active organic substances/pigments present 
in the diseased palms. 

Two hundred and forty adult palms and sixty seed¬ 
lings growing in diseased zone and 105 adults and 45 
seedlings growing in healthy zone, all belonging to 
West Coast Tall variety in three soil types, viz., sandy 
loam/red sandy loam, laterite and coastal sandy, were 
selected for this study. Equal number of palms/seed¬ 
lings were selected in each category. 85 palms includ¬ 
ing seedlings, growing in diseased and healthy zones, 
on which serological test was performed, were also 
examined in this study. 

0*3 M solution of ethylene diamine tetra-acetic acid- 
disodium salt was prepared and its pH was adjusted 
to 6* 8-7*0 by adding NaOH solution. Two leaflets 
each from both sides of the rachis of spindle and root- 
tips from five actively growing roots were collected and 
kept in an ice box. 0*5 cm diameter leaf discs were 
cut out from top, middle and basal portions of exter¬ 
nal moisture-free leaflets with the help of a cork borer. 
Those discs (1 g) were transferred to a petridish contain¬ 
ing 10 ml EDTA solution. Each disc was divided into 
four pieces by giving parallel 3 cuts with the help of 
scissors and forceps. The cut discs were steeped in 
the solution for 5-7 minutes with four occasional 
shakings. After completion of steeping, the EDTA 
extract was decanted and poured into a test tube. 
In another set, tender roct tips of about 6 cm length 
were washed properly with water, blotted carefully 
and cut into small pieces to a length of about 0*5 cm. 
These pieces were mixed thoroughy, weighed to 1 g, 
transferred to EDTA solution, cut intc fine pieces by 
a clean blade, steeped and thereafter decanted the 
extract as mentioned in case of spindle. The trans¬ 
mittance of spindle and root extracts was read using 
blue filter (400-450 m^ wavelength) in the Klett Sum- 
merson colorimeter. The colour of EDTA extracts was 
identified with the help of the ‘ Diction?ry of Colour ’®. 
This test was performed during rainy/wet and summer/ 
dry seasons and in each season the tissues were tested • 
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Table I' • I' 

Colour and transmittance values of spindle (5) and root (jR) extracts and R/S transmittance ratios in healthy ami h 


root (wilt) diseased coconut palms during different seasons 


Season 


Healthy 

Early/ 

Latent diseased 

—. $ 

Advanced 

diseased 

Summer (Dry) 

Spindle 

Yellowish brown 
(antiquigold) 
>140 

Yellowish light brown 
(cloudy amber) 

<140 

Yellowish 
veryligh t brown 
<100 

Root 

Brown 

<330 

Dark brown 
>440 

Dark brown 
>440 


R/S 

Transmittance 

l-86±0-57 

4-19±M7 

5 0] ±0-99 

Rainy (wet) 

Spindle 

Yellowish brown 
(antiquigold) 
>100 
>80* 

Yellowish light 
brown (cloudy amber) 
<100 
<80* 

Yellowish very 
light brown 

<60* 

Root 

R/S 

Tr?.nsmitt 2 Jice 

Brown 

<300 

1*90±1*03 

Dark brown 
>400 

4*000±1*03 

Dark brown 
>400 

5-05±O-89 


C.D. for transmittance values = 6*6 (Significant at 0*1% level). 
* Values recorded within 24 hours after rain. 


twice. The average value in each case is presented in 
Table I. 

The spindle and root extract cf diseased palms showed 
yellowish light brown (cloudy amber^) and dark brown 
colour respectively. On the contrary, in healthy palms 
the spindle and root extract exhibited yellowish brown 
(antiquigold®) and brown colour respectively. The 
transmittance values recorded for spindle and root 
exract of diseased and healthy palms differed signi- 
ficanty. In appxrently healthy palms (healthy palms 
of diseased zone), the spindle-transmittance was equi¬ 
valent to that of healthy ones but the root-transmittance 
was found to be in between the values of healthy and 
early/latent diseased palms. The values recorded for 
adult palms and seedlings did not differ significantly 
even with variation in the soil types. But the trans¬ 
mittance values recorded for spindle and root extracts 
during summer/dry season reduced markedly by the 
onset of rains/rainy season (Table I). 

With the severity of disease, the transmittance values 
of spindle and root extracts decreased ana increased 
respectively. Exceptions to an extent of 15% were 
recorded, where the spindle-transmittance values of 
diseased palms did not differ significantly from that 
of healthy ones and root-transmittance values of healthy 
palms from that of diseased ones. Such cases were 
usually observed in those diseased palms, where there 
were no traces of spindle-rot but had severe attack of 
insects specially Myllocerus cutyicornis F. However 
when transmittance ratio of root/spindle was worked 
put, it was found to be 1*86 ± 0-57, 4*1^ 1*17 and 


5*01 ±0*9^ for healthy, early diseased and dtet 
advanced palms respectively. The correspondrr? 

ratios for rainy season differed insignficantly. Th 
root/spindle ratio was therefore taken as anothc' 
important crtierion for detecting the different degrtC' 
of disease. It is evident from these results that therr 
is some imbalance in the synthesis/distribution 
Organic substance/pigment in spindle and roots r: 
diseased palms. The chemical nature of this pignnjr. 
is not yet known and needs further investigation. 
The values fixed for different intensity of disci^’i 
by this test coincided to an extent of 85% and 
with the visual symptoms and serological test. Me: 
over, this biochemical test is simple, reliable and takt^ 
hardly 10 minutes time to distinguish between healib 
and diseased palms of different degrees. 
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CHROMOSOME NUMBER OF ANTHERAEA 
FRITHII MOORE (LEP: SATURNIIDAE) 

Antheraea friihii Mr., known to produce tasar silk 
(Jolly is coinmercially unexploited. It is 

endemic in eastern hilly tracts of India (Meghalaya, 
Manipur, etc.) at altitudes 9’00-l,200 msl and feeds 
primarily on Terminalia, Detailed morphology of 
this species has been studied by Jolly etal^ (1974). 
However, the insect remained unta.pped so far as its 
cytological aspects are concerned. The present com¬ 
munication deals with the chromosome number of 
A.frithii Mr. collected from Manipur and the cytological 
behaviour observed in the course of interspecific 
hybridisation studies. 

Testes from live pupae were dissected two weeks 
prior to emergence, fixed in acetic-alcohol (1:3) for 
4 h and then preserved in 70®o alcohol. Temporary 
acetocarmine squashes were prepared following the 
staining technique of 'SoWy etaL (1970). The chromo¬ 
some counts of the metaphase spermatocytes were 
carried out at 16 X 100^ magnification, the camera 
lu.cida diagrams drawn and microphotographed (Fig. 1), 



Fig. 1. Polar view of metaphase I showing haplu.' 
chromosome number of A. frithii Mr. {n = 31). 

The chromosome number established for this species 
is « = 31. The chromosomes were oval and variable 
in size, as revealed by Fig. 1. 

Studies on interspecific hybridisation between A. 
frithii (« = 31) and A. mylitta (« = 31; Sinha and 
Jollyl 1967) showed that though the Fi progenies were 
healthy, the adults were steiile (Jolly etal?, 1971). 
The cytological investigation of the Fi individualij 
indicated lack of synapsis in most of the cases resultim'; 
in 62 (31 + 31) chromosomes during I meiotic meta- 
phase. Some of the cells however exhibited paiiing 
tendency of the chromosomes. These observations 
suggest a possible close phylogenetic relationship 
between A. frithii Mr, and A, mylitta D. 

It needs mention here that A. frithii is the seventh 
Antheraea species whose chromosome number has 
becn^eliicidated^ 
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MICROSPOROGENESIS IN LITCHICHINENSIS L 

The embryology of Sapindaceae has received very 
little attention by earlier workers’-. Very little is 
known about the micro sporogenesis in Lit chi chinensis^. 
Hence the present work was undertaken. The 
floral buds of this species in various stages of develop¬ 
ment were collected from Horticultural Research 
Institute, Saharanpur and fixed in Carnoy’s fluid. Custo¬ 
mary methods of dehydration infiltration and embedding 
were followed. Sections were cut at 6-8 microns and 
stained with hematoxylin. 

In very young stages of development, the anther 
appears somewhat oval in cross-section (Fig. 1), having 
a homogeneous mass of meristematic cells. Later on 
it becomes somewhat angular and differentiates into 
four anther lobes (Fig. 2). One, two or sometimes more 
archesporial cells are differentiated in each anther 
lobe (Fig, 2). These cells are more conspicuous with 
dense cytoplasm and prominent nuclei. The arche¬ 
sporial cells elongate radially and divide periclinally to 
form an outer primary parietal layer and an inner 
mass of large primary sporogenous cells (Figs. 3, 4). 
The primary parietal layer further divides peiiclinally 
and anticlinally to form the wall layers (Figs. 5-7). 
The outermost layer of the antlier is epidermis. A 
layer, next to the epidermis, is the endothecium (Figs. 
6, 7) which, in fully mature anther, develops fibrous 
thickenings from its inner tangential walls (Figs. 6, 7). 
The middle layers vary from 2 to 3 or more cells in 
thickness (Figs. 6, 7). They gradually become flattened 
and ultimately degenerate even earlier than the cells 
of the tapetum. The tapetum is glandular in nature 
and its cells are full of granulated cytoplasm. Finally 
the tapetal cells elongate radially and then degenerate. 

The primary sporogenous cells divide and redivide 
to form microsporc-mother-cclls which arc compactly 
arranged (Figs. 4, 6). The microsporc-rnothcr-cell 
divides mciotically to form first a diad (Fig. 8) and 
then a tetrad (Figs, 9-11). Tfie microspore tctrad§ 






Figs. 1~13. Microsporogenesis-in Litchi chinensisl^. Fig. 1. Cross-section of anther in very c:i 
stage of development. Fig. 2. Cross-section of anther showing the archesporial cell differenti?.tion. F*ijgs. 3 
Cross-sections of anther lobes showing stages in microsporogenesis. Figs. 5-7. Stages in the development 
wall layers in an anther lobe in cross-sections. Fig. 8. A diad formation. Fig. 9- A tetrad format- 
Fig. 10. A tetrahedral tetrad. Fig. 11. An isobilateral tetrad. Figs. 12, 13. A single micro spore 
polar and equatorial view respectively. 

EN—-Endothecium; EP~Epidermis; FT—Fibrous thickenings; MI^Middle layer; S—Microspo: 
SC—Sporogenous cell; T—Tapetum. Scale A for .Figs. 1, 2, 5-7. Scale B for Figs. 3, 4, 8-13. 
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are usually arranged in a tetrahedral maimer (Fig. 10) 
and rarely they are isobilateral (Fig. 11). Later on 
the microspores separate from each other in a tetrad. 
A single celled microspore is a triangular or a rounded 
structure (Figs. 12, 13). 

The authors are thankful to the Director, Horti¬ 
cultural Research Institute, Saharanpur for their help 
in procuring the material used in this study and to 
Dr. V. Singh for his valuable suggestions and laboratory 
facilities. 

School of Plant Morphology, Ram Pal Singh. 

Meerut College, R. Shiam. 

Meerut 250 001, May 30, 1977. 


1. Davis, G. L., Systematic Embryology of Angio- 

sperms, John Wiley and Sons, Inc,, New York, 
1966. 

2. Banerji, I. and Chaudhuri, K. L., Proc. Indian 

Acad. Sci., 1944, 19 B, 19. 


PHYSIOLOGICAL CHARACTERIZATION OF A 
SPICE (COR1ANDRUM SATIVUM) 

AND A CONDIMENT (TRIGONELLA 
FOENUM GRAECUM) DURING VEGETATIVE 
AND REPRODUCTIVE STAGES 
The physiology of spices and condiments has not 
been studied in detail. The astringency and flavour 
which they impart may be due to phenolics, alkaloids, 
terpenoids and tannins. Tannins are remarkable for 
their astringent or ‘ puckery taste Vegetable tannins 
are polyhydric phenols. The present study was under¬ 
taken to have an idea as to the na.ture of the pheno lie 
substances which ma.y provide some physiological 
markers for a spice and a condiment. 


Seeds of coriander and trigonella were sown in the 
garden plots. Qualitp.tive and quantitp.tive estimp.tion 
of phenolic acids was made by using two-dimensional 
paper chromatography with benzene : acetic acid: 
W2.ter (60 : 20 : 30) in the first direction puid sodium 
formate: formic acid: water (10:1: 200) in the second. 
The dried sheets were observed under ultraviolet light 
and were sprp.yed with dia.zotized ^-nitropjiiline or 
diazotized sulphanilic acid. The extraction and esti¬ 
mation of phenolic acids was made according to the 
method of Bate-Smiih^. 

The total phenol content of coriander was more 
than th?.t of trigonella during the vegeta.tive ?.nd 
reproductivephp.ses. Trigonella was characteiized by 
more number of phenolic acids when compared to 
coriander both in vegetative and reproductive phases. 
Rutin, caffeic acid, cis andtrans ^-coumaric acids and 
trans-ferulic acids were not present in coriander during 
vegetative stage. Cis and trans forms of p-coumaric 
axids were observed at the reproductive phase e.ppa- 
rently indicating tha.t these two acids may contribute 
to the spicy nature of coriander which can be sub¬ 
stantiated by the highest content of these p.cids in the 
dry seeds of coriander. The formation of caffeic 
acid and chlorogenic acid shows the involvement of 
shikimic acid pathway in phenolic biosynthesis®. The 
presence of protocatechuic ^.cid is another evidence 
for the involvement of shikimic acid pool^. Proto¬ 
catechuic ?.cid, chlorogenic acid, p-couma.ric p.cids 
which are the intermeoiates of shikimic acid axe less 
in trigonella compared to coriander indieeting that 
the spice coriander is more fibrous (because of more 
lignin via shikimic acid p?.thwa.y) than the condiment 
trigonella. Thus, phenolics provide physiological 


Table I 

Phenolic acids in coriander {spice) and trigonella {condiment) 


Phenolic compound 
(jLtg/gm fr. wt.) 


Coriander 


Trigonella 


Vegetative Reproductive 
stage stage 


Dry 

seed 


Vegeta.tive Reproductive Dry 

stage stage seed 


Protocatechuic acid 
Chlorogenic acid 
p-hydroxybenzoic acid 
Vanillic acid 
Rutin 

Rutin derivatives 
Caffeic acid 
Cis p-coumaric acid 
Trans p-coumarie acid 
Trans ferulic acid 
Cis ferulic acid 
Cinnamic acid 
Total phenols 

Note ,—The total p 


179 

167 

760 

36 

60 

.. 

305 

320 


80 

90 


252 

333 

960 

227 

260 

480 

221 

347 

960 

302 

360 

750 



111 

100 

260 



.. 


110 

,. 



• • 

27 

60 

.. 


273 

1440 

53 

105 

260 


173 

1120 

80 

90 

.. 




111 

80 

.. 


467 

1360 


320 

.. 


40 

. . 




45 

51 

•• 

30 

15 

.. 

is expressed as /xg/gm fresh weight. 
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mo.rkers for differentiating a spice from a condiment. 
JindrJ and Singh^ studied the phenolic content in m^.le 
and fem?.le Carica papaya^ which served as possible 
physiologica.1 marker for sex identification of vegetative 
seedlings. 

Thus in a final assessment of the data, it is clear that 
the physiology of spice is different ?.t least in some res¬ 
pects from tha.t of a condiment and the terminology 
of spice and condiment holds good basing on physio¬ 
logical criteria. 

The authors thank Prof. V.S. R?.ma D?.sfor providing 
facilities and constant encouragement. 

Department of Botany, P. Gopala Rao. 

Sri Venkateswara University, M. Sriramulu. 

Tirupati, A.P., 

June 28, 1977. 
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INFLUENCE OF POTASH NUTRIMENT ON 

PHENOL AND SOLUBLE CARBOHYDRATES 
IN CHILLI LEAVES 

Potassium fertilization has been reported to reduce 
the intensity of paddy blight caused by Xanthomonas 
oryzae (Ono®, 1957; Ranga Reddy and Sridhar^i, 1976), 
High levels of potash decreased total phenolics and 
sugar levels and X. oryzae infected leaves accumulated 
more phenols and low reducing and non-reducing 
sugars (Ranga Reddy and Sridharii, 1976). In the 
present study the effect of potash application against 
X. vesicatoria in chillies has been studied. 

Materials and Methods 

Chilli variety, K 1, was transplanted in pots and 
applied with six levels of potassium, viz., 0 K, 30 K, 
60 K, 90 K, 120 K kg/hr. Inoculation w?,s done 
with the b?-cterial suspension (ca. 10’ cells/ml) of X. 
vesicatoria, when the plants were 35 days old and the 
pots were kept under humid condition for the disease 
development. Each treatment was replicated four times 
and suitable controls were also maintained. After 5 
days, when the plants developed the disease, plant 
samples were collected from all the treatments and 
extracted with 80% boilingethanol. The ethane 1 extract 
was used for further estimetions of total phenols, 
(by Bray and Thorpe^, 1954), reducing sugars (by 
Nelson’, 1944) and non-reducing sugars (by Inman^, 
1962). 


Results and Discussion 

Increased levels of potash application has decreased 
the total phenolics’ concentration (Table I), Potassium- 
deficient plants contained large amounts of phenols 
(Mulder®, 1949). It is presumably due to high amounts 
of soluble sugars in the plants for the synthesis of 
phenols. Bacterial inoculation accumulated more total 
phenolics (Table I). The recent report of Purushotha- 
man^o (1975j also indicates that the rice plants 
infected with X. oryzae accumulated more phenolics. 
T'his increase in phenolic concentration miglit arise from 
the release of phenols from their glucosines by the 
B-glucosidase of either host or patlu. gen (Pridham'’, 
1965). Nayudu and Walker®, (1961) reported that high 
levels of N, P and K suppressed the chilli bacterial 
leaf spot by disturbing the osmotic pressure. Potassium 
may also lead to disturb nitrogen and carbohydrate 
metabolism (Hewitts, 1963). Higher amounts of soluble 
carbohydrates (Bird^^, 1954) are reported to favour tissue 
susceptibility especially to Xanthomonas species. In the 
present ca.se, as the potash level increased, the soluble 
carbohydrates decreased (Table 11). 

Table I 

Changes in total phenols of healthy and X. vesicatoria 
infected chilli leaves in Catechol equivalents 


oven dry weight) 


K level in gm/pot 

Phenol level 


Healthy 

Infected 

QDntrol 

325 

296 

0-30 

309 

324 

0*60 

216 

245 

0-90 

193 

229 

1*20 

248 

232 


Table II 


Changes in reducing and non-reducing sugars of healthy 

and X. vesicatoria 

infected leaves {glucose equivalents 

pgig oven dry weight) 


Reducing 

Non-reducing 

K level in gm/pot 

sugars 

sug<^rs 




Healthy Infected Healthy Infected 

Control 

69 6 683 

1650 1440 

0-30 

671 643 

1500 1305 

0-60 

587 536 

940 897 

0-90 

512 480 

680 664 

1-20 

506 523 

590 576 
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In general, the plants supplied with high potash tend 
to increase permeability of the protoplasmic membrane 
(Stockingi^*, 1956). In leaves supplied with potassium, 
phenolic compounds may accumulte around the 
diseased spots and thereby arrest the multiplication 
and migra.tion of the bacterium, to control the severity 
of the disease. 


Agricultural College and 
Research Insttute, 
Madurai 625 104, 

July 18, 1977. 
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N. Mohamed Mustaq 
Ahmed. 

Sabitha Doraiswamy. 
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PLEUROTUS ECUS (BERK) SACC.: A NEW 
CULTIVATED MUSHROOM 
During the survey of edible mushrooms • around 
My-sore, an attractive pink coloured mushroom, 
similar to P. flabellatiis (white coloured), was 
collected during October 1975 from the dead 
portion of a living tree (Ficus bengalensis). The 
identification was confirmed by Dr. D. N. Peglar 
of Royal Botanic Gardens, Kiew, as Pleurotus eous 
which was earlier reported in 1848 from hot 
valleys of Sikkim, India’**'. 

The. cultivation of P. eons (Fig. 1, A-C) was 
successfully carried out on water soaked chopped 
paddy straw in circular plastic basins (32 cm 
dia X 13 cm) shallow and deep rectanguilar wooden 
hays (60 X 90 x 17*5 cm) at room temperature 
(21-35** C) and R.H. 65-90%. About 100 g, spawn 


on paddy straw, 25—30 g of coarsely ground horse 
gram and 3 kg of pre-soaked paddy straw were 
mixed and filled into containers to raise the 
mushroom crop. During the cultivation, it was 
observed that the deep wooden trays required less 
watering and provided 1-6-1-8 times more yield 
compared to the circular basins and shallow wooden 
trays. The number of pinheads formed in shallow 
containers were' often more oompared to the deep 
trays but the yield recorded from the latter was 
much higher. This may be. attributed to the fact 
that lower number of pinheads grew to their 
maximum size. The substitution of oilseed cakes 
(grouiidnut/sesame) at different levels, while 
spawning, did not improve the mushroom growth. 





Fig. L Pleurotus eous growing in eircylar 
plastic basins (4), rect^ngLilar shallow (B) ^nd 
deep (C) wooden trnys. 
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Fttoper ventilation was found necessary for 
cultivation. The colour of F. eous was distinctly 
pink when young but faded slightly with 
growth. The colour of mushroom was darker when 
grown at lower temperatures (22-28° C). 

Proximate composition and nutritive constituents 
of F. eous was found tO' be similar tO' that of 
other species of Fleurotus^'^. The protein content 
was 33*24% on dry weight basis. The free amino 
acids were extracted in cold, with 80% ethyl 
alcohol, purified by passing through Dowex-50 
column and separated by high voltage electro¬ 
phoresis at pH 1 *9 at 3 KV 100 ma for one hour. The 
rniushroom qonitained thirteen free^ amiino acids, 
viz., serine, glutamic acid, alanine, glycine, lysine, 
aspartic acid, arginine, tyrosine, methionine, valine, 
phenylalanine, isoleucine and leucine. In addition 
to the above the presence of cystine and threonine 
was shown by faint spots. The free aminO' acids 
reported in Fleuroius 's'p. were similar except 
tyrosine and valine which were not detectedi^. 

Sensory evaluation of the recipes {saute) 
preparjed from both the sipecies showed that 
F. eous tastes softer and has stronger aroma 
compared tO' F. flabellatus. A freeze dried product 
of pink mushroom was more attractive. 

The authors record their grateful thanks to 
Dr. D. N. Peglar, Kiew, for identification of the 
collected mushroom, Authors are indebted to 
Dr. M. V. Patwardhan and Dr. B. L. Amla, 
Director, Central Food Technological Research 
Institute:, for their kind encouragement. 

Fruit and Vegetable Technology N. S. Singh. 

Discipline, S. Rajarathnam. 

Central Food Technological 

Research Institute, 

Mysore 570 013, India, 

May 20, 1977. 
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COL UR A DUM. (HEPATICAE)~.A GENUS NEW 
TO INDIAN FLORA 

Eastern Himalayas are known, to harbour many 
interesting genera of phylogenetic significance, vi>., 
Calobfyiim Nees, Haplomitrium Nees, Takab]^ 
Hattori and Inoue, etc. The present note addij 
another rare genus Cohira Dum, of the family 
Lejeuneaceaei. The occurrence of this genus ii 
Indian Flora as C. ornata Goebel (c/. Chopral 
Parihar-, Kachnoo3) is erroneus. In fac: 
C. ornata is distributed in Malaya Pen., Java, 
Borneo, and Philippines only. 

Leaves with variously shaped sacs, amphigastrii 
doubled, are the chief distinguishing characters of 
the taxon. In Colura the leaf structure is very 
complicated. The lobule is inrolled against the 
lobe and becomes concrescent with it, thus forming 
a canal leading into a sac. The sac is provided 
with a, valvular cJlosing apparatus, like that of 
Utricularia, allowing the wa.ter to run in, but 
preventing it from escaping. 

Distribution 

Jovet-Ast^, in the monograph of the genu-, 
listed 51 species and remarked that the genus 
Co'lura may be regarded as pantropical-temperalc- 
subantarctic in distribution. Its altitudina 
distribution is also of interest. It ranges fron 
plains to height of ca 1,500 m.. The presen 
report of the genu's from Darjeeling Himalaya 
(Tiger Hill, ca 2573 m) now adds further to it 
known range of distribution. 

The specimens worked out in the present stiil 
revealed two different taxa, of which one i 
C. tenuicornis (Evans) Steph. while the other i 
C. calyptrifolia (Hook.) Dum. 

Specimens examined 

Tiger Hill {ca 2573 mi) Darjeeling, Easter 
Himalayas, Lai and Ghosh, 205, 207; 235. 13-11-7 
(in CAL), epiphyllous, on upper surface of dice 
leaves. 

Cryptogamic Unit, Jagdish Lal. 

Botanical Survey of India, 

Sibpur, Howrah-3, June 23, 1977. 
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THE ACTION OF ISATIN WITH REACTIVE METHYLENE GROUP: INDOLE-(3)-[2-ARYLIMINO- 
3-BENZYL-4-THIAZOLIDONE-(5)] INDIGOS AS FUNGICIDES 

I. C. TIWART AND RADHEY SHYAM 
Department of Chemistry^ Banaras Hindu University, Varanasi 221 005, India 


A series of Indole-C3)-[2-aryliniino-3-ben2yl-4-thiazO“ 
lidone(5)]-indigos were synthesised by the condena- 
tion ofisatin with 3-benzyI-2-arylin‘iino-4-thiazolidoiies. 
It has been observed that the activated methylene 

O 

group of the substances having the structure ■-C-CH 2 ~S- 
could be readily condensed with the carbonyl group 
of aldehydes and ketonesi. The methylene group- 
of the thiazolidonyl nucleus^ has also been known to 
be reactive for condensation^ with isatino carbony 
group. A number of derivatives of isatin- -thiosemicar- 
bazone^ are known to have antiviral activity. Because 
of the simplicity of the reaction and fungicidal activity 
of dyes® we have undertaken to prepare the Indole- 
(3)-[2- arylimino-3-benzyl-4-thiazolidone-(5)] indigos. 


been reported. 3-Benzyl-2-arylamino-4-thiazolidones 
which were the starting materials were prepared by the 
cyclisation of N-benzyl-N'-aryl thiocaibamides and 
a-chloroacetic acid. The NMR, IR and analytical 
data are self consistent with the stiiictures of these 
thiazolidones (I). These thiazolidones were condensed 
with equimolecular quantity of isatin in glacial acetic 
acid and acetic anhydride. 

The assignment of the structure of dyes (II) was 
on the basis of the elemental analysis and spectral 
data. All of the compounds gave a single spot in 
thin layer chromatography (TLC). The IR spectrum 
of 3-benzyl-2-p-bromophenylimino-4-thiazolidone shows 
an absorption band for carbonyl group (> C == O) 
at 1730cm.~i characteristic of lactum band whereas 


Table I 

Experimental data and IR peaks of Indoled2>y\2-arylmiinno-2-benzyl-^-thiazolidone-{5)) indigos 


SI. Aryl group Molecular ' 
No. formula 

Yield 

(”o) 

M.P. 

CC) 

Nitrogen (%) 

Sulphur (%) 

Characteristic IR • 

. peaks (cm-i) 

Rf* •• 

Values 

Found 

Calcd. 

Found 

Calcd. 

1. Phenyl 

Cs.iHi,NuO,S 

58 

271 

9-87 

10*22 

7*28 

7-78 

3185 w, 
1650 s, 

1705 s 
1605 m 

0*59 

2. o-Tolyl 

C,5Hi!,N»0„S 

53 

282 

9-53 

9-88 

7-15 

7-53 

3180w, 
1645 s, 

1700 s. 
1585 m 

0-54 

3.p-Tolyl 

CssHioNsOaS 

69 

288 

9-62 

9*88 

7*41 

7-53 

3185 w, 
1645 s. 

1700 s 
1590 m 

0-66 

4. o-Chloro- 
phenyl 

C,.iHuN,Oa 

SCI 

63 

296 

9-19 

9*42 

6-94 

7'18 

3180W, 
1645 s, 

1705 s. 
1590 m 

.0-65 

5. p-Ciiloro- 
phenyl 

CaiHuN^Oa 

SCI 

72 

284 

9-06 

9-42 

6*82 

7*18 

3185 w, 
1650 s, 

1705 s, 
1595 m 

0-66 

6. o-Methoxy- 
phenyl 

Ca,Hi„NaOaS 

49 

273 

9*31 

9-52 

7-05 

7-26 

3190 w, 
1665 s, 

1700 s, 
1625 m 

0*62 

7. p-Methoxy- 
phenyl 

CasHiiiNaCaS 

57 

268 

9-16 

9*52 

• 6*88 

7*26 

3180 w 
1650 s, 

1705 s, 
1585 m 

0*60 

8. o-Ethoxy- 
phenyl 

C.„H,iNaOaS 

43 

221 

8*89 

9-23 

6-25 

7*03 

3180 w, 
1650 s, 

1700 s, 
1508 m. , 

0-59 
’ 1 

9. p-Etlroxy- 
phenyl 

CaoHaiNaOaS 

,67 

. 234 

9-05 

9-23 

6-55 

7*03* 

3180,w, 
1640 s, 

1700 s, 
1565 m 

0-63 


*R^ values were mciisured on developing the TLC plates (adsorbent, silica gel BDH) in benzene ether- 

•• (3:1) mixture. 

In this paper, the synthesis of these thioindigoid the IR spectrum of compound indole-(3)-T2-]7;brcti:c- 

''dyes and their elucidation of their structu.res have phenylimiho-3-benzyI-4-thiazolidone-(5)] indigo'‘shdv‘s. 
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characteristic absorption bands at 3170 cm-^, 1720 cm-^ 
and 1700 cm-i for NH, :5C==0 and :^C = 0 
groups respectively. The presence of additional bands, 
one at 3170 cm-i in :: NH region and another at 1700 
cm-i in carbonyl region clearly indicate the attachment 
of the isatino carbonyl group with 5 -position of the 
thiazolidonyl nucleus. 

Experimental 

All melting points were taken by capillary method 
and are uncorrected. The purity of the products 
was tested by thin layer chromatography (TLC). 
Varian A60 D model was used for recording of NMR 
spectra, Perkin-Elmer 257 for IR and a Coleman Ana¬ 
lyzer for analyses. 

3-Benzyl-2-p-bromophenylimino-4-thiazoliclone —A mix¬ 
ture of N-benzyl-N'-p-bromophenyl thiocarbamide 
(16*05 g), monochloroacetic acid (5 g), fused sodium 
acetate (8 g) and absolute alcohol (50 ml) was refluxed 
on a water-bath for 14-16 hours. After distilling off 
ethanol, the substance was washed with hot water 
when a gummy product was obtained. It was solidi¬ 
fied on keeping overnight in contact with cold water 
and recrystallised from ethanol, yield 89%, mp 103^ 
TLC: Rf — 0*27 (Benzene-Ether, 3:1). Anal. Czlcd. 
for CifiHiaNaOSBr: N, 7*75; S, 8 - 86 . Found: 
N, 7*61; S, 8*78%. IR cm-i: 1730s, 1635 
1590s, 1495 s. NMR (CDCh): 3*80(2H,s) for 
methylene protons of the thiazolidonyl nucleus, 
5*10 (2H, s) for benzyl methylene protons and 7*35 
for aromatic protons (9H, m). 

Similarly, other required 3-benzyl-2-arylimino-4-thia- 
zolidones were prepared by using their respective thio- 
carbamides. 


Indole - (3)-[2-p - bromophenylmino 43 -benzylA-thm' 
done-(5)] indigo —A mixture of 3-benzyl-2-j?-bron'^ 
phenylimino-4-thiazolidone (3*6g), isatin (3g), 
hydrous sodium acetate (5 g), acetic acid (35 ml), ee 
acetic anhydride (2 ml) was refluxed on an oil-bc- 
for 3-4 hrs at 150-160° C. The reaction mixture w, 
poured into excess of water. It was filtered, wasb 
with water, dilute acetic acid and finally with ete 
It was recrystallised from acetic acid, yield 87%, r. 
279°. TLC: R;- 0*68 (Benzene-Ether 3:1). An 
Calcd.for C 04 H 1 CN 3 O 0 SBr: N,8*57; S,6*53. Fovni 
N, 8-37; S, 6*29%. IR cm-i: 3170 

1720 m, 1700 s, 1640 s and 1585 s. 

Likewise, other indole-(3)-[2-arylimino-3"benzyl 
thiazolidone-(5)] indigos were prepared. Their yiel 
melting points, Rf values, analytical and spectral d 
are recorded in Table I. 

The screening programme of these compounds 
in progress. 
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A NON-DESTRUCTIVE METHOD FOR THE DETERMINATION OF LANTHANUM AND COPPE 

USING A LOW-FLUX NEUTRON SOURCE 


V. R. S. RAO and Ch. SUDHAKAR 
Department of Chemistry, Indian Institute of Technology, Madras {India') 

Abstract 

The possibility of using a low-flux Am^^^-Be neutron source for the deteiminr.tion of lantha¬ 
num and copper by non-destructive neutron activities analysis when present together has been investi¬ 
gated. 


L OW flux neutron sources are being used for the Neu¬ 
tron Activation Analysis’^*'^^. A 5-Ci Am^^^-Be neu¬ 
tron source employed for the analysis of important 
elements in various substances was employed in this 
work. 

Since the flux of this neturon source is small (10^ 
neutrons cm““ sec~^), one needs large quantity of 
sample for irradiation in order to obtain reasonable 


amount of radioactivity for accurate measurer 
Large quantity of sample causes self-shielding of 
trons during irradiation and self-scattering and 
absorption of radiation during counting. In vie 
this difficulty, known amounts of the element t 
determined are added to the sample and then iir 
ted. This procedure limits the volume of the sa 
and yet produces considerable amount of radioac 
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in the sample, in this method, the samples are 
irradated for a long time (6 times the half life of the 
isotope formed) in order to get saturation activity 
which is the highest activity one can get with a given 
neutron soi’rce. Any further delay in the measure¬ 
ment is of no advantage. Hence we have employed 
graphical method which finds application when the 
gamma ray peaks corresponding to isotopes of two 
different elements overlap in the gamma ray spectium. 
We have found that the graphical method gives better 
resu.lts than the ordinary .•.•■mparator medird^^’’”. 

When a sample containing both Icnthanu.m and 
copper is irradiated using thermal neutrons, both 
lanthanum and copper get activated. The nuclear 
data for lanthanum and copper arc given in Table I. 

Table I 


Nuclear data for lanthanum and copper 


Element 

Isotope 

or 

/o 

abun¬ 

dance 

Thermal 

neutron 

cross- 

scction 

(barns) 

Half life of j 50 - 
tope form 

Cu 

Cu6“ 

69*1 

4*7 

12*74 h( u«i) 


Cu“ 

30*9 

1*9 

5 • 1 min (Cu‘’«) 

La 


99*91 

9*1 

40*2 h (Lp3‘1») 


Laiio gives four peaks of energies 0*328, 0*487, 0*815 
and i-596 MeV and gives two peaks of energies 
0*511 MeV and 1 * 34 McV. But the 1 • 34 M'eV peak 
of is not clearly seen in the spcctium. If Nal 

(Tl) crystal is used as detector the 0*487 and 0*511 Mev 
peaks which are due to and respectively 

merge together and appear as a single pc.rk. So determi¬ 
nation of either lanthanum or copper in substances 
where they arc present together becomes difficult. 
For such cases, we have devised a method to determine 
both these elements simullancously. We iiavc used 
lanthanum cuprate (LayCuO^) as a representative 
example to demonstrate the applicability of our method. 

Experimental and Results 

Two sets of standard samples arc prepared in such 
a way that the amount of La.jCuO^ presents in each 
sample is the same (0*4 gm) but vary in the amounts 
of Cu O (0*05-0*35 gm) in one case and LaaOg (0*05- 
0*35 gm) in the other. These two sets of samples 
are irradiated in the thermal neu.tion source in the 
region of constant neutron flux 10‘Mn/cm- — sec.) 
for 10 days in order that also attains the satura¬ 
tion activity. However irradiation for a period of 
5 days (3 half lives) can also be employed. 

After irradiation, the activities of the samples are 
measured by means of a 400 channel gamma-ray pulse 
height analyser (Frieseke and Hoepfner) using a 


2"x 2" Nal (Tl) crystal as detector. The counting 
time is kept at 30 min in every case. 

In the case of Cu.O addition samples, the peak frac¬ 
tions of the merged peak are calculated by means of 
Covell’s method^^’® whereas in the case of La 203 addi¬ 
tion samples, the peak fractions of both the merged 
peak as well as the 1*5^6 MeV Peak of are calcu¬ 
lated. The peak fraction of the l*5%MeV peak 
in the case of La^Og addition samples is plotted against 
the amount of lanthanum added to the same amount 
of LasCuO^. A straight line plot (A) is obtained* 
The intercept of tlae plot “A” corresponds to the 
counts due to La present in LroCuO^. Using this 
intcicept value, the amount of k.nthanum (j) present 
in the LasCuO,* is read from plot A. 

The peak fraction of the merged peak in the case 
of LaoOa addition samples, is plotted against the 
amount of lanthanum added. A straight line plot 
(B) is obtained. The intercept corresponds to the 
combined activity due to the lanthanum and copper 
present in LaoCuO^. From this plot B, the change 
in peak fraction for 1 gm. of lanthanum is calculated. 
Similarly, the change in peak fraction per 1 gm copper 
is calculated from plot C which is obtained by 
plotting the peak fraction of the merged peak against 
the amount of copper added in the case of CuO 
addition samples. The intercept values of plots 
B and C should be equal. 

Now, if is the change in peak fraction per 

1 gm of copper and “ ^ ” is that per J gm of lanthanum 
and if “x” and “ 7 ” are the amounts of copper and 
lanthanum respectively present in the LaoCuO., 

N = a X -h 6 (1) 

where “ N ” is the intercept value obtained either 
from plot B or C. “ a ” and “ 6 ” are calculated from 
plots B and C respectively and y ” has been calculated 
from plot A. By using equation (1), the amount 
of copper present in LaoCuO^ is calculated. A 
representative set of results obtained is given, ^in 
Table II. 

Table II 

Results obtained for the determination of lanthanum 
and copper in La^^CiiO^ 


% Copper % Lanthanum 


oi. 

No. 

Theoretical 

Found 

Theoretical 

Found 

1. 

15-68 

15-24 

68-53 

69*12 

2. 

5> 

15-63 

» 

68-13 

3. 


16-02 

)» 

68-9- 

4. 

5> 

15-94 

5 J 

69-0 
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ZINCdD COMPLEXES WITH NITROGEN DONOR CHELATING LIGANDS 
A. SYAMAL AND K. S. KALE 

Department of Applied Sciences and Humanities, Kurukshetra University, 

Regional Engineering College, Kurukshetra 152119, Haryana 

Abstract 

Complexes of zinc (II) thiocyanate with nitrogen donor chelating ligands like ortliophenanthro^ 
line, 5 -nitroorthophen 2 nthroline, 2, 9-dimethylorthophenanthroline, 2, 2'-dipyridyl, and 8 -?mino- 
quinoline have been synthesized and characterized by elemental analysis, infrared spectra and 
conductance measurements. Although in the synthesis of the complexes 1: 1 metal: ligend rrtio w?s 
maintaaned all the ligands form 1 :2 metal complexes of the type Zn (NCS).> (AA)^ except 2 9 - 
dimethylorthophenanthroline which forms 1 :1 complex, Zn (NCS )2 (2,9-dimethylorthophenanthro¬ 
line). The complexes are insoluble in common non-coordinating solvents and do not melt sharnlv 
The infrared spectral data indicate the presence of bridging thiocyanate bonding. The complexes are 
soluble in coordinating solvent, dimethylsulfoxide and exhibit molar conductance values amibutable 
to 1:1 electrolyte. The breaking of the polymeric structure occurs in dimethylsulfoxide and foima- 
tion of complexes of the type [Zn (NCS) (DMSO) 2,9-dimethylorthophenanthroline)l NCS and 
[Zn (NCS) (DMSO) (AA) 2 ] NCS is suggested. The reaction of zinc (II) thiocyanate with ethanolic 
solution of biguanide leads to the isolation of bis (biguanide) zinc(n). 


( ‘ Introduction 

rpHE ligands orthophenanthroline, 5-nitroortho- 
phenanthroline, 2 ,9-dimethylorthophenanthroline, 
2 , 2 '-dipyridyl and 8 -aminoquinoline contain 
N-C-C-N chelating group in common and are 
known to form mono, bis and tris complexes with 
metal ions^’^. In the literature there is no record 
of mono complexes of these ligands with zinc(II) 
thiocyanate and the work described here deals with 
such complexes. The presence of thiocyanate 
©roups in the complexes gives an added opportunity 
to find out the nature of bonding of the thiocyanate 
groups in the complex€\s. We reacted zinc(II) 
thiocyanate and the above heterocyclic amine 
ligands in 1 : 1 ratio in ethanolic medium, and, only 
in the case of 2,9-dimethylorthophenanthrolme, we 
were able to prepare the desired mono complex. 
In all other cases , (orthophenanthroline, 5-nitro- 
orthophenanthroline, 2 , 2 '-dipyridyl and 8 -amino¬ 
quinoline) we . obtained bis complexes. A similar 
reaction with biguanide [H 2 N-C(=:NH)~NH-C 
_(j=Nli)~NH 2 ] led to the isolation of bis (biguanide) 


zinc (II). The complexes have been characterize!! 
by elemental analysis, conductance and infrare!! 
spectral measurements. 

Experimental 
Materials and Methods 

Zinc (II) thiocyanate and 8 -ammoqiiiiic- 
line were obtained from Pfaltz aai 
Bauer Inc. (U.S.A.). Orthophenanthroline, 
5-nitroorthophenanthroline', 2 , 9 -dimethylortlio- 
phenanthroline and 2 , 2 '-dipyridyl were suppliei 
by G. Frederick and Smith Chemical Co. (U.S.A,), 
Biguanide was purchased from Aldrich Chemical 
Co. (U.S.A.). Zinc was estimated complexometri- 
cally with EDTA after igniting the complexes tc 
ZnO and dissolving ZnO in dilute HCI. Carta 
hydrogen and nitrogen were- determined micro- 
analytically. Conductance measurements (25® Cl 
were done in DMSO with Radelkis type OK 102/1 
conducitivity bridige and a dip type cell which wss 
calibrated with KCl solutions. Infrared spectra 
were recorded, in KBr pellets on Perkin ElfflCt 
Model 21 and 237 infrared spectrophotometers 0 
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Table I 

The analytical and conductance data of zinc(I!) complexes"^ 


Complex 

Stoichiometry 

%Zn 

%C 

%H 

%N 

ohnr^ 
cm2 niole“^ 

Zn(NCS)j (ophen). 

ZnC^oHuNoSs 

Found; 11 • 8 
Reqd. : 12-01 

57*3 

57-67 

3-3 

2-96 

15-8 

15-53 

70-0 

Zn (NCS )2 (5-nitro- 
pheii)2 

ZnC2oHi,N„04 

Found: 10-7 

Reqd. : 10-30 

51-1 

49-44 

2-7 

2-22 

17-2 

17-74 

58-2 

Zn (NCS)j(2,9- 
dimephen) 

ZnCioHijN^S, 

Found; 16-4 

Reqd. ; 16-71 

49*8 

49-36 

3-7 

3-08 

14-0 

14-39 

50-0 

Zn (NCS)j (dipy). 

ZnC2,Hi,N„S2 

Found; 13-2 
Reqd.: 13-18 

53-9 

53-55 

3-8 

3-24 

17-4 

17-04 

66-5 

Zn (NCS)a (8-amq)o 

ZnCjoHicN^Sj 

Found: 13-4 
Reqd. : 13-90 

51-5 

51-17 

4-0 

3-41 

17-9 

17-91 

60-4 

Zn (bigiianide)j 

ZnC4Hi2Nio 

Found. 25-0 

Reqd. : 24-53 

18-7 

18*11 

4-8 

4-53 

52-9 

52-83 

•• 


° Abbreviations: ophen—orthophenanthroline; 5-nitrophen=5-nit!Oorthophenanthioline; 2,9-dimephen 
2,9-dimethylorthophenanthroline, dipy=2, 2'-dipyridyl; S-amq^S-aminoqiiinoline. * 


each spectrum was calibrated with a polystyrene 
film. 

Creneral Method of Preparation of the Complexes 
2Lxn.o{ll) thiocyanate (0-003 mole) was dissolved 
in 15 ml 95% ethanol and was filtered. To the 
iiltrat© -an ©thanolic (95%) solution of the 
(apopropriate ligand (0-003 mole in 20 ml) was 
added. The mixture was refluxed for 30 min. 
The separated precipitates were filtered, washed 
with 95% ethanol and dried under vacuum at room 
temperature. Yield = 40-60%, 

The analytical and conductance data of the 
complexes are given in Table I. The infrared 
spectral data of the complexes are presented in 
Tables II and III. 

Results and Discussion 
The complexes are synthesized by the reaction 
of zinc(II) thiocyanate and bidentate ligands in 
ethanol. The analytical data indicate that 1 : 1 
complex is formed in case of 2, 9-dimethylortho^ 
phenaiithroline. In the case of the other hetero¬ 
cyclic amines, vfr., orthophenanthroline, 5-nitro- 
orthophenanthrolinei, 2,2'-dipyridyl and 8-amino- 
q,uinoline, 1 : 2 complexes of the type Zn(NCS )2 
( AA )2 (where AA = heterocyclic amine) are formed. 
The complexes are insoluble in common 
non-coordinating organic solvents and conductance 
measurements in noaoi-coordinating isolvents were 
not possible. However, the complexes are soluble 
W coordinating solvents lik^c dimethylsulfoxidc 


Table II 

Infrared spectral data of zinciH) complexes^ 



V (C-N) 
str. 

V (C-S) 
str. 

V N-C-S 
bend 

Zn (NCS), 
(ophen). 

2060s 

792 m 

480 m 

Zn (NCS), 
(bipy)„ 

2060 s 

752 m 

798 m 

478 m 

Zn (NCS). 
(nitroplien).. 

2055 s 

750 m 

482 m 

Zn (NCS), 

12, 9-dinie- 
phen) 

2060 s 

785 m 

483 m 

Zn(NCS)2 

(8-e.mq)2 

2078 s 

785 m 

450 m 

465 m 

" Abbrevr.tions: s, strong; 

m, mcdir.m. Allbr.nds r.re 

in cnr 

(DMSO) and 

we recorded 

the conductance of the 

complexes in 

0-001 M siolution, in 

DMSO. The 

complexes are not soluble beyond the concentration 


a-001 M in DMSO at 25° C. The molar con¬ 
ductance values of the complexeis are in the range 
50-70 ohm"t cm^ mole''t inj DMSO. The values 
are indicative of 1 : 1 electrolyte in this solvent^. 
The insolubility of the complexes in common 
solvents and failufre to melt sharply give an 
indication of polymeric nature of the complexes, 
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Table III 


Infrared spectral data of bigiianide and Zn (biguanide).> 


Biguanide 

Zn 

(bigir.nidelo 

Possible 

a.ssignments 

3300 s 

3150 s 

V (NH,) 

1625 s 

1644 s 

NH def. 

1540 si 

1512s) 


1420 sj 

1368 s) 

N-C-N str. 


1252 s 

ring vibration 

1200 s 

1108 w 

3 (NH) and V (CN) 

lIOOs 


8(NH)andv(CN) 

1030 m 

1062 m 

v(CN) 

915 w 

945 s 

V (CN) 


895 s 



765 w 



738 w 

7r(NH) 

655 w 

695 w 

7r(NH)and 8(N-C-N) 

Infrared spectral data of the complexes (discussed 

later) indicate the presence of bridging thiocyanate 

groups. In 

coordinating 

solvent DMSO, tlie 

polymeric 

nature of the 

complex is broken and 

presumably 

the complexes 

of the type f2n(NCS) 

(DMSO) 

(2,9-dimethylorthophenanthrolme)} NCS 

and [Zn(NCS) (DMSO) 

(AA) o] NCS (where 


AA = orthophenanthroline, 5-nitroorthophenanthro- 
line, 2,2'“dipy!ridyl and 8-aminoqii incline are 

formed. 

The ambient nature of thiocyanate ion is well 
established^’S, Zinc (II) ion being intermediate in 
class a-class b behaviour, is able to bind to 
either S or N atoms, depending upon the other 
ligands present in the molecule. The thiocyanale 
ion has three fundamental infrared absorption 
frequencies : the strong band due to- the C-N 
stretch, the weak 0>S stretch and the weak 
N-C-“S bend. Infrared spectra have been claimed 
to indicate the linkage of the thiocyanate groups 
with the metal ions and a correlation of the 
thiocyanate bonding type with ranges of tlie 
thioci^anate fundamental frtquencies is summarized 
below<^’'7. The infrared data of the complexes of 



v(C-N) 

cm“^ 

KC-S) 

cm*^ 

vCN-C-S) 

cm-i 

NCS 

2053 

746 

486, 471 

M-NCS 

2050-2100 

820-870 

475-485 

M-SCN 

2085-2130 

700-760 

430-470 

M-NCS-M 

2045-2165 

750-800 

440-480 


t Current j 
Science j 

zinc(ll) thiocyanate with heterocyclic amines 
indicate that the thiocyanates are bridged in a 
polymeric slructLire<>’'^. The physical properties, 
such as insolubility in common non-coordinating 
solvents and failure to' melt sharply also indicate 
polymeric nature of the complexes. Our complexes 
do not have C-S stretching frequency below 
750 cm‘i and this is indicative of absence of a 
thiocyanate S-bonded striictore. We believe oar 
complexes are thiocyanate bridged polymeric chains 
with stronger N- than S-bonding". 

The intent of this research was tO' prepare 1:1 
complexes of zinc(II) thiocyanate and bidentate NN 
donor ligands. Only in one case, viz., Zn(NCS)o 
(2, 9-dimethyliorthophenanthroline) 1 : 1 complex 
was obtained and with all other ligands 1; 2 
complex, Zn(NCS)^, (AA)^ was isolated. The 
unuisual behaviour of 2,9-cIimethyIorthopheannthro- 
line, can be explained if one considers the steric 
hindrance of methyl groups in 2,9-dimethy’lO'rthO' 
phenanthrolineiS. 

The treatment of alcoholic solution of biguanide 
with alcoholic solution of zinc(II) thiocyanate led 
to the synthesis of Zn(bigu'anide) 2 . The infrared 
spectral data of biguanide and Zn(biguanide)o arc 
given in Table IH along with the possible band 
assignments. The N-C-N stretch of biguanide at 
1540, 1420 cm'i is markedly lowered in the complei 
The NH def. vibration, of biguanide is higher in 
Zn(biguanide) 2 . This shift of the infrared band? 
is consistent with the nitrogen coordination of the 
ligand biguanide. A strong band at 1252 cm'i in 
Zn (biguanide) 2 is assigned to chelate ring vibratio:i 
of the foil owing fragment of the molecular 
structure^. This band is absent in the infrared 
'Spectrum of biguanide. 

c C 


( ) 

hn nti 
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SYNTHESIS AND STRUCTURAL STUDIES OF SOME FIRST ROW TRANSITION METAL 
COMPLEXES OF ISONICOTINIC ACID HYDRAZIDE 

R. C. AGGARWAL* and T. R. RAO 
Department of Chemistry, Banaras Hindu University, Vaarnasi 221 005, India 

Abstract 

Isonicotinic acid hydrazide (INH) complexes of the types M (INH) Cla-/zEtOH ]where M = 
Mn(It), Fe(II), Co(ll), Ni(tO and Cu(n) and n = 0 or 1] M (INH). (N 03)2 [where M= Co(II) 
and Ni(I01 and mixed metal complexes like HgCo 2 (INH) 2 Clo and NiflNH)^ Hg*’^ have been pre¬ 
pared and their nature and structure studied by molar conductance, magnetic susceptibility, electro¬ 
nic, E.S.R. and i.r. spectral measurements. Spin-free octahedral geometry has been proposed for 
all the complexes except Mn(INH) Cl.., Co(INH) CI 2 and HgCoa (rNH )2 Ch for which tetrahedral 
geometry has been suggested around Mn(II) and Co(n) metal ions. 


Introduction 

yN oontiniiation of our earlier work"* on the 
complexes of titanium and zirconium tetrahalides 
with isonicotinic acid hydrazide (INH), we report 
here the results of our studies on Mn(n), Fe(II), 
Co(II), Ni(II) and Cu(II) complexes of INH. 

Experimental Section 
Starfmg Materials 

All the chemicals used in this study were of 
BDH or equivalent quality. Ferrous chloride was 
freshly prepared as described by Mellor^. INH, 
supplied by Schuchardt Chemical Company, West 
Germany, was used as such. 

Synthesis and Analysis of the Complexes 
Fe(INH)Cl 2 .EtOH was prepared under hydrogen 
atmosphere by mixing together cold ethanolic 
solutions of the metal chloride and INH in ca 
1 : 2 molar ratio.. The precipitated complex was 
filtered, in a specially designed, vacuum filtering 
unit, washed with ethanol and dried in vacuo. 
Mndl), Co<n), Ni(II) and Cu(II) complexes 
were prepared by mixing the hot ethanolic solutions 
of the metal chloride/nitrate and INH in ca 1:2 
molar ratio. HgCo 2 (INH) 2 Cl(; was prepared by 

Author to whom all correspondence should be 
addressed. 


adding ca 0*02 mole of cobalt chloride to a mixture 
of 0-01 mole of mercuric chloride and 0*02 mole 
of INH in ethanol. [Ni(INH) 2 ]Hgl 4 was prepared 
by adding successively ca 0-02 mole of INH andi 
0*01 mole of nickel nitrate to ca 0*01 mole of 
KoHglj in aqueous medium. The complexes, thus 
obtained, were filtered, washed with ethanol/water 
and dried at room temperature. 

All the complexes were analysed for metal using 
,'standard procedures'^ while nitr'ogen, hydrazine, 
chloride and ethanol contents were estimated as 
described earlier^. Nitrate was determined gravi- 
metrically using nitron reagent. The experimental 
details pertaining to the molar conductance, 
magpieticj sniscepitibility, i.r., electronic and e.s.r. 
spectral measurements were the same as described 
in our earlier paper^. The analytical and electronic 
spectral data are given in Tables I and II respec¬ 
tively. 

Results and Discussion 

The analytical data (Table I) show that INH 
forms two types of complexes with metal chlorides 
and nitrates having 1 : 1 and 1 : 2 metal tO' ligand 
ratios respectively. All the complexes do- not melt 
iipto 250° C. They are insoluble in common 
organic solvents but with the exception of 
Ni(INH)Clo.EtOH, all of them are fairly soluble, 
in DMSO. The non-melting nature and fheir 


626 


Synthesis and Structural Studies of IsonicotitHc Acid Hydrazide 


[ Cumiw 
.■ScieiKs 


Table I 

Analytical data and general behaviour of WH complexes 


Chloride/ 


Complex 

Colour 

Metal 

% 

nitrate 

<y 

/o 

Cu('lNH)Cl2.EtOH 

Light green 

19*8 

22*05 



(20*0) 

(22*3) 

Ni(rNH)Cl 2 .EtOH 

Light green 

18; 65 
(18-8) 

22*5 

(22*7) 

[Ni(INH)]2 (HOa). 

Light blue 

12*8 

26*85 



(12*9) 

(27*1) 

[NKINHM Hgl, 

Light green 

19*15 Hg 
(19*3), 

5*3 Ni 
(5*6) 


CoCINH) cu 

Blue 

21*8 

(22*1) 

26*5 

(26-6) 

[CoCINH),] (NOa). 

Pink 

12*7 

(12*9) 

26*8 

(27-1) 

HgCoaCINIDsClo'’ 

Blue 

24*7 Hg 

26*25 



(24*95) 

(26-4) 

Fe(lNH) CIo.EtOH 

Orange red 

18*2 

(18*0) 

22-7 

(22*9) 

Mn(lNH)CI„ 

White 

■ 20*6 
(20*9) 

26*8 

(27*0) 


Calculated values are given in parentheses. 

* Va.lues indicate nitrogen analyses 

insolubility in common organic solvents indicate 
the polymeric nature of the complexes. The loss 
of ethanol molecules in Fe(n), Ni(n) and Cu(II) 
complexes at relatively high temperatures (130- 
160° C) indicates that the solvent molecules are 
coordinated tO' metal ions in these complexes. All 
the cjhloride: complexes are •oon-ionic and the 
nitrate complexes are 1:2 electrolytes as shown 
by their molar conductance values (lying in the 
ranges 3 *4-5*1 for the former type and 76*7- 
85 * 6 mhos cm-/mole for the latter) in M/1000 
DMSO solution; [Ni(INH) 2 ]Hgl 4 has been found 
to behave as 1:1 electrolyte (47-8 mhos cm-/ 

mole) 5. 

Magnetic Measurements 

The magnetic moments (Table I) are all normal 
and indicate that the complexes of Fe(n), Ni(II) 
and the complex Co(INH )2 (N 03)2 are all spin- 
free octahedral®. The values observed for 
Oo(INH)Cl 2 and HgCo' 2 (INH) 2 Cle suggest tetra¬ 
hedral geometry ^ around Co (II) atom. A spin- 
free'tetrahedral or octahedral geometry is suggested 


Hydrazine 

/o 

Loss of wt. 
o/ 

/o 

(B.M.) 

Molar 
conductance 
(mhos cm'/mole) 

13*1* 

13-9 

1*98 

3*4 

(13*2) 

• (14-5) 



10*0 

14-2 

3*15 


(10*2) 

(14-7) 



24*3* 


3*09 

76*7 

(24*5) 




8*15 


2*97 

47*8 

(8*1) 





11*85 


4*48 

5*3 

(12-0) 

24*4* 


5-08 

85*6 

• (24*5) 
7*85 


4-62 

. 5*1 

(7-9) 

10-2 

14*3 

■ 5*46. 

4*b 

(10-3) 

12-05 

(14*9) 

5*92 

3*8 

(12-2) 

Value of cobalt analysis: 

14*25 



(14*6) 


for the Ma(IT) complex from its magnetic moment. 
However, from the foregoing discussion of its i.r. 
'spectrum., spin-free tetra.hedral geometry may be 
proposed for the complex. The value 

corresponding tO' one unpaired electron in the case 
of Cu(II) complex does not give any information 
about its stereochemistry. 

Electronic and e.s.r. Spectra 
T!hei positions and, aiSisignments of the bands 
given in Table II indicate tetrahedral geometry^ for 
Co(INH)Cl 2 and HgCo^(INH) 2 CIg and octahedral 
geometryS for all the complexes of Fe(II), Co(n), 
Ni(II) and Cu(II). These results are in accord 
with the magnetic moments discussed earlier. 
The band observed at 13330 cm"i in the spectrum 
af 'Cu(n) complex is considerably, blue-shifted when 
compared with the first band maximum of the 
corresponding Ni(II) complex indicating Jahn- 
Teller distortion of the ^Eg state in the Cli(II) 
complex. The ratio Vcul comes out to be 1’36 
indicating an appreciable distortion from octahedral 
geometry®. Wherever possible^ liga)nd-field para* 
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Table fl 


Electronic spectra! data and variola. ligand-field parameters of INH complexes 


Complex 

Band maxima 
(cm-’) 

Assignments 

10 Dq 
(cm)-* 

B' 

(cm-’) 

13 

/3'> 

O 

/<> 

LFSE 

(kj/mole) 

Cu(lNH)Cl 2 *EtOH 

Vi - 13330 


13330 




95*23 

Ni([NH) Clo.EtOH 

I'l = 9804; 

V. = 16130 

“Tiaf) 

9804 

966-5 

G-9I 

8*47 

140-20 

[NiaNH).](NO,), 

I’j. - 10810; 

V, - 17540 

do. 

10810 

954-1 

0-90 

9*64 

154*50 

[Ni(tNH),]Hgr4 

vi - 11111 ; 

V, = 17700 

do. 

11111 

863-4 

0-82 

18-24 

158*80 

Co([NH)Cl, 

V. - 2025; 

I'a = 15380 

■'A2-> >Ti (F), 
>T,(P) 

2811 

792-4 

0-82 

18-05 

40*17 

HgCo.,(INH),Cl„ 

Vo = 2040; 

V, = 15150 

do. 

2790 

778-8 

0-80 

19*46 

39*87 

[Co([NH)„KNOa), 

Vi - 9434; 

Vo = 19050; 
va = 20410 

(F)-> 

(F), 

(P) 

9616 

743-9 

0-77 

23*08 

91*62 

FeaNH)Clo.EtOH 

vi = 11760 

(D) 

11760 




56*03 


meters such as lODq, B', j'j° and LF^SE have been 
calculated and listed in Table II- The lODq values 
of the complexes indicate a position between water 
and ammonia for the ligand under discussion in 
the spectrochemical series. 

In order to obtain additional evidence for the 
proposed structure of the copper complex, its 
paramagnetic resonance spectrum has been recorded. 
The spectral features arc of axial symmetry and 
the data, g,, (2’2662) > {2-0467) > free-spin 

(2*0023), indicate that the unpaired electron is 
in the orbital of Cu(n) atom. The values 

and are close to those reported for distorted 
octahedral structure! of Cu(n) complexes’^, support¬ 
ing the conclusion drawn earlier from the electromc 
spectrum of the complex. 

/nfrared Spectra 

The bonding sites of INH involved in its com¬ 
plexes have been determined by a careful com¬ 
parison of the i.r. spectra of the complexes with 
the acetonitrile solution spectrum of the ligand. 

The amide I, 11, 111 and ^'(N-N) bands are 
observed at 1670, 1560, 1328 and 982 cm'i in the 
solution spectrum of the ligand and in 1650-1620, 
1548-1540, 1340-1335 and^ 1020-1010 cnri regions 
respectively in the nujol spectra of all the com¬ 
plexes. A negative shift in amide I and II bands 
and a positive shift in amide III and i'(N-N) 
modes in the spectra of all the complexes com¬ 
pared with the spectrum of the ligand are 

Curr. Sci.—3 


indicative of coordination through 0=0 and 
terminal NH^> groups of the ligandXhe 
in-plane and out-of-plane ring deformation modes 
occurring at 658 and 400 cm"i in the nujol 
spectrum of the ligand are shifted to 700-690 and 
470-460 cm"’- regions respectively in the spectra 
of all the complexes except Mn(INH)Cl 2 due to 
bonding through ring nitrogen’-T The non-splitting 
of the band of nitrate ion appearing at 1380 cm"*^ 
in the spectra of the nitrate complexes indicate 
that the nitrate groups are ionically bonded’^. The 
non-ligand bands occurring in 425-410, and 
358-300 cm"’ regions in the spectra of all the 
complexes may be tentatively assigned to i'(M-O) 
and /'(M-N) modes’*’ respectively whereas those 
appearing in 300-280 cm"’ region in the spectra 
of all the chloride complexes may be assigned to 
^q.M-Cl) modes’*’. 

Based on chemical composition, general 
behaviour and physico-chemical studies, tetra¬ 
hedral geometiy is proposed for Co(INH)Clj, 
HgCo^ClNHloCl,; and Mn(INH)Cl 2 around Co(lf) 
and Mn(ll) metal ions and polymetallic structures 
with octahedral environment around the metal ion 
are suggested for the other complexes. 
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ABSTTlACr 

Analytical applications of hydroxypyridines have been reviewed. 

The chemistry of the p/ridines has been extensively reviewed^"’. The compounds have also 
been used since long for analytical parpose and the literature is replete with the analytical work®"!^ on 
pyridine azo-dyes, pyridine carboxylic acids, bipyridyls, pyridine oximes and pyridine itself. However, 
simple hydroxypyridines (pyridinols) have only been recently introduced as analytical reagents. Their 
analytical applications are reviewed. 


Analytical Applications 
2,3-Dihydroxypyridine (DHP) 

rtNE of the earliest references to DHP was to its 
^ preparation by alkali fusion of 3-hydroxypyridine^^. 
Since then most of the literature on this compound 
has dealt only with alternative methods of synthesis^^"^^ 
or made mention of it as a by-product of other synthetic 
work^^“^®. The product is now commercially available 
and quite inexpensive. It melts at 248° C. It has 
been described as being a useful intermediate in many 
organic syntheses^^’^®, its use in the conversion of tetra- 
hydrofurans into quaternary ammonium compounds 
having antibacterial action^^. There are other reports 
of the biological importance of DHP. In 1956 it was 
mentioned with other pyridinediols in a paper on 
compounds active against salmonelladysentery group 
bacilli^®. It has also been described as an important 
intermediate in the bacterial metabolism of the pyridine 
ring^^ 


Spinner and White studied the spectra and ionization 
constants of substituted 2-hydroxypyridines^® including 
DHP and those of the cations and anions of the com¬ 
pounds^^. The acid dissociation constants of the 
cationic and neutral species of DEIP at 25°C have been 
determined more precisely and in concentration 
terms^“’^^. 

The stepwise deprotonation of DHP takes place ai 
shown below: 



HjP^ HjP HP" 


The overall stability constant of the complex with 
iron(III) in 1*0 M HCl has been evaluated. The 
composition of the complex appears to be FeClHP and 
the value of the conditional stability constant comes 
out to be 12*13 with a standard deviation of 0*06. 
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Stability constants of 1:1 bivalent metal complexes 
with DHP were dctermincd-^^»‘^"‘ in aqueous and 
50% dioxan media using the pcdentiometuic method, 
"i'hey follow the order : 

UO 2 > Cu > Pb > Zn > Ni > Co > Cd > Mn 
in agreement with the general Irving-Williams order 
of stability of metal complcxes^^*’. A similar order in 
which Zn > Ni was observed for catechol and o-die- 
hydroxy ligands.'*""'^’. The stability constants were 
also deter minedfor rare earth complexes. The 
order is 

Yb > Er > Gd > Sm > Nd Pr >■ Co La. 

The stability of metal complexes increases with 
increasing atomic number and decreasing ionic radii 
of the rare earth metals. A similar order of stability 
of rare earth complexes was observed with iron’^. 
Many ligands other than o-dihydroxy compounds also 
follow the same order^“. 

DHP and other ortho and para-dihydric phenols 
have been colorimetrically determined in presence of 
monohydric phenols'^'h Reio reported chromatographic 
data in six solvent systems and colour reactions with 
several reagents including DHP . The colour reactions 
of dihydroxypyridines with ironCHl) chloride have 
been known for many years. Tn 1928 when deep blue 
colours were noted to result from the reactions in faintly 
acid solutions, they appear as already standard quali¬ 
tative tests. Later workers have used the renctions 
for the same purposc'^"’^*^*, the latter reference reporting 
the colour reactions of all six isomers of dihydroxy- 
pyridine with ferric chloride as shown below: 

Isomer : 2,3, 2,4 2,5 2,6 

Colour : Blue Brown-red Pink-red Sepia ppt 

Isomer: 3,4 3,5 

Colour : Violet Brown-red 

The reagent was first applied to spcctrophotomctric 
determination^’ of iron (111) in 1968. Its methanolic 
solution absorbs maximum at 240 nm (e4*4x 10^) 
and 2>8 n.n (e7-5x lO*'). With ironCril), it forms 
two complexes depending on the acidity of the 
solution. The blue complex (Fc-DHP ratio 1:1) 
absorbs maximum at 550 nm. In 0*6 N HCIO 4 
medium, it obeys Beer’s law from 0*5-12*0 ppm of 
iron. The red complex (A,„.ix 500 nm) formed at 
higher pH, contains metal and the ligand in 1:2 ratio 
and obeys Beer’s law up to 5*0 ppm of iron. 

Iron(in) complexation with DHP was also investi- 
gated^^-^*^ in chloride, perchlorate, sulphate and 
sulphate-perchlorate media with a view to determine 
the metal more selectively. From the application of 
Varga and Veatch procedure‘s^ to estimate the number 
of absorbing species present in dilTerent media, it was 
concluded that the species contributing to absorbance 
contained metal and the ligand in 1:1 ratio. The 
perchlorate medium (1 M) gives the greatest molar 


absorptivity, 1*543 x 10‘*, corresponding to 0*036/xg 
of iron(in) per ml for an absorbance of 0*001 in a 
1 cm patlr. 

The reagent was also applied in spot test detection 
of iron on filter paper‘"*“^^^ and in conjunction with 
ring-oven colorimetry'''^ Large number of cations and 
anions do not interfere. The method finds application 
in detection of the metal in alloys and pharmaceutical 
preparations. The colour of ironCIII) and vana- 
diiLm(IV) chelates of DITP arc discharged by EDTA; the 
two metals can be determined chelatometrically‘'®*‘^‘^. 
The iron(HO-complcxation being pH dependent, it 
finds use in acid-base titrations as welf'^^ The end¬ 
point is sharp and reproducible within dz 0*2%. The 
apparent indicator constant, pK,i, is 2*3, which limits 
use of the indicator (iron-complex with DHP) to titra¬ 
tions of acids (or bases) that arc >0*1 N. The indi¬ 
cator solution is stable for several weeks. The forma¬ 
tion of an equimolar Os(Vni)-DHP complex is vised 
in micro-detectioiF^ and spectrophotometric determi-r 
nation''^i‘^‘’ of the metal at pIT 8*5-11*0. 

When NOo"" ion interacts with svilphanilic acid, the 
diazenium cation results. The cation when coupled 
with DHP results into the formation of a red dye (I). 
This forms the basis of detection and determination of 
nitrite*'^. The red azo-dye has been further used in 
chelatonietric determination of Zn(II), Cd(Il) and 
Hg(n)«h 



In a more recent work the complexation of Cd(n) 
and Pb(ri) with DHP has been investigated polarogra- 
phically^^-. Both form 1:1 and 1 : 2 (metal: ligand) 
complexes. In polarographic reduction of Mo(VI) 
with DHP, the diffusion controlled irreversible cathode^ 
waves are obtained®^*. * . ^ 

5-Chloro-ly2)-Pyridinecliol {CPU) . . > 

Analytical potentialities of related compound, viz.,: 
5-chloro-2, 3-pyridinediol (CPD) have also been ex- 
The reagent absorbing maximum 
at 245 and 305 nm with corresponding -molar absoip- 


Cuir. Sci.—4 
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tivities 4*4 x 10 ^ and 6*1 x 10®, behaves more or 
less similar to its precursor DHP. Addition of a few 
drops of an ethanolic solution of CPD to an acidic 
ferric solution results in a blue complex which changes 
to red at higher pH (boric acid-sodium hydroxide 
buffer). The amounts of foreign ions (Mg/ml) tolerated in 
estimation of 2 * 5 jag of iron per ml in 0*1 M per¬ 
chloric acid medium are: 500 of CH 3 COO- NOg”, ISO®", 
Cl“,’^Br", S 04 ^" citrate, tartrate or BO 3 ®"; 250 of Ag+, 
Ca®+, 'Sr^-^, Ba2+, Zn®+, AP+, Pb®+, Bi®+ or 

; 150 of Cu^h*, Co®+ or Ni2+; 50 of Th4+, 

As®+, Sb®+ or Sn^+; 20 of PO 4 ®- or Pd2+; 10 of F", 
or Zr4+. I- IO 3 -, SaOa'-, EDTA, Cr®+ and Mo«+ inter¬ 
fere. The red complex gives a rather more selective 
and sensitive determination of iron. The amounts of 
foreign ions (pg/ml) tolerated in estimation of 2*5 ^u-g 
of iron per ml at pH 9 are: 500 of CH 3 COO" 

NOa", Cl", Br~, I", lOa", SOjt®", tartrate, Sr®*^ or Ba®+; 
250 of S 2 O 3 -", PO 43 -, Ag+ or Ca®-^; 200 of Al®+, As®+, 
Sb®+, or Sn^+; 100 of citrate, Pb®+ or Mn®+; 50 of F"^ 
Zn^-i-, Hg2+, Th 4 +, Bi®+, M 06 +, € 0 ®+, Ni®+ or Pd2+; 25 
of C 2 O 4 ®", Cu®+ 0 : Zr^+. The presence of EDTA, 
Cr®+ or interferes. Both the complexes (blue 

and red) are easily decomposed by EDTA; this fact 
is utilised in chelatometric determination of iron al 
pH 1-4-3-2. 

The iron(in)-CPD system, used as an acid-base 
indicator,®® has a pK< = 2 * 8 , and is less stable than 
the DHP indicator. 

The formation of an equimolar Os(Vin)-CPD 
complex has been used®®*®® in determination of the 
metal at pH 9*0-11-0 using the wavelength 500 nm. 
The red azo-dye (II) produced on interaction of NOo" 
with sulphanilic acid and CPD is used in spot test 
detection of the anion and its determination in water 
samples®®. The dye acts as an indicator in EDTA 
titrations of bivalent zinc, cadmium and mercury. 
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2’‘Ammo~'^-‘Hydroxypyridine (AHP) I 

AHP characterized by its at 235 nm (e 5-8 X lO^) I 
and 300 nm (€6’6x 10®) undergoes complexation) I 
with iron(in) but the complexes are not very stable ^ 
and the absorbance varies with time®*. It, however, / 
reacts with ruthenium (iri),68 rhodium (IID^i 
osmiumCVni)®® and iridium(IV)® under suita.hlc 
conditions and the metals are determined spectre- 
photometrically. f 

The diazonium cation restilting on interaction of • 
sulphanilic acid further reacts with AHp | 
givingtthe red azo-dye{III). The method is applie^^ I 

dm >^0 NKg 

cm .) 

to detect and determine nitrite®^ in water samples from 
wells and pumps. The dye absorbs maximum at 470- 
485 nm (e2-8x 10^) at which wavelength the anion 
IS determined. It is flirther used®^ in chelatometric 
titrations of Zn(II), Cd(II) and Hg(ri). 

Stability constants of bivalent metals with AHP, ^ 
in aqUeoUs and in 50% dioxan medium, have been 
reported^^. The stability follows the order: 

UO 2 > Cu > Be > Pb > Zn > Ni > Mn. 
'^•‘Hydr-oxypyridine-l-thiol {HPT) 

HPT absorbs maximum at 275 nm (eP-l x 10^ : 
and 360 nm (e i*i x 10®). It reacts with iron(in), 
forming three complexes—green (up to pH 3*0). blue 
(pH 3*0-11*0) and red (pH 11*0). The green complex 
contains the reactants in 1: 1 molar ratio up to pH 1*0 
and 1:2 (iron : HPT) at higher pH. The characleii* 
sties of the complexes and their use in spectrophoto- 
metric and chelatometric deteimination of ironCHI) 
have been described®^’’^^. HPT also forms complexes 
with Pd(II)^^and Os(Vin)’^^ under suitf.ble conditions, 



■ The Stability constajits of complexes formed by CPD 
with bivalent metals were determined®^ in 50% dioxan 
medium, the method of Bjerrum and Calvin as modified 
by Irving and Rossotti®® being Used to obtain values 
of n and pL which were plotted to obtain the formation 
curves. Ki and K 2 were calculated by the correction- 
term method of Irving and Rossotti®®. From the log Kj 
values of the complexes formed by metal ions having 
3d'®-3d® configurations, the Sh values were calculated 
according to the method described by George and 
McClure®^. 


' DC 

IX = C£, CiO^, Of SO4 > 

GREEN COMPLEX 



« HOH 



HOH H 


OH 


6tUg COMPLEX 




RED COMPLEX 
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The two metals are determined spectrophoto- 
nietrically. 

Stability constants and (5H values for some bivalent 
metal complexes of HPT were determined potentio- 
metrically®^ in 50% aqueous dioxan. The values of 
stability constant follow the general Irving William 
order. 

3-Nitroso~2fi-pyricIinedioI (NPD) 

NDP was first synthesized’^^ in 1916 and its reactions 
with Rb"*" and Ba^+ were reported by Titov*^^. 

McDonald studied its coloured complexes 

with Au^+ (blif-e), Ru‘^+ (purple), Rh^"^ (yellow), Pd^"^ 
(yellow) and Os®'^* (purple). Ru is distilled as tetraoxide 
prior to its determination to avoid interference from 
transition and other platinum group metals. 

Ethyl-‘2A-dihydroxy~3~nitrosonicotinafe {EDHNN) 
EDHNN was prepared'^'^ by intro sating ethyl-2,4“ 
dihydroxynicotinate and used*^^ for the colorimetric 
determination of iron(n) at pH 2*2-4* 1 . The iron 
complex contains metal and the ligand in 1:1 ratio 
and absorbs maximum at 653 nm (e 1*3 x 100- The 
reagent is poor in selectivity; the transition metals 
interfere seriously with the estimation. 

Hydroxypyi'idine acids and amide 
The characteristics of iron(in) complexes wjt^ 
6-inethyl-2-hydroxypyridine-3-caiboxylic acid (MPC)’^ 
and 3"hydroxypyridine-2“carboxylic acid (HPC) and 
also its amide (HPA)^^ have been studied spectrophoto- 
metrically. All the three comxx>unds find use in micro 



determination of iron. The tolerance limits of diverse 
ons have been reported. 


40 ^ 


(crv: 

fOTJ. 


n, * CftHs , H2 - CHa > fV) • R, 

R, = -1 > Ha = CaH.j 

Ri i. 4 • Dr 


CftHs » = CiB, 


S~HydYoxyA.-aryl’-^-‘pyridone'‘2’‘Car boxylic acid esters 

5-Hydroxy-l-aryl-4-pyridone-2-carboxylic acid esters 
(IV-VII) have been prepared, characterised'^®"®^ and 
their analytical potentialities explored. The com¬ 
pound VI, v/z., 2-carbethoxy-5-hydroxy-l-(4-tolyl)- 
4-pyridone, abbreviated as HA, has been investigated 
more extensively for extraction, separation and deter¬ 
mination of several metals®^"®®. Its pK value has 
been found to be?* 46 ±0*03 (spectrophotometrically) 
and S*53d:0*06 (potentiometrically). The difference 
of about 1 pK unit is attributed to the presence of 50% 


ethanol in potentiometric titration. The partition 
Kj of the reagent between chloroform and 1 M per¬ 
chlorate solution was determined at constant ionic 
strength (0*1 M HC 1 O 4 + 0-9M NaClO^) and the 
value of log found to be 2*67 ± 0*05. 

The extraction studies of niobium(V) and tantalum(V) 
from oxalate solution show that they can be sepa¬ 
rated from each other using HA in chloroform^^s^^. 
At low oxalic acid concentrations 93% of Nb present 
was extracted. With increasing concentration of the 
acid, the extraction decreased and was negligible at 
5 X 10"^ M oxalic acid. The behaviour of Ta differed 
from that of Nb. It has been possible to achieve good 
separation (separation factor ^4) of Ta from Nb 
keeping oxalic acid concentration > 3 x 10"^ M. In 
another study®^ the extraction and separation of Zr, 
Nb and Ta from oxalic and hydrofluoric acid solutions 
have been investigated. The following mechanism is 
suggested for the extraction of Zr from oxalate solution 
and of Nb from fluoride solution: 

[Zr + 3HA Zr (C^O^) Ag.HA 

+ 3CaO/- -f 2 H+ 

2 HA = NbOFA^ + 3F" + 2 H+ 

Under appropriate conditions, Zr and Nb (in oxalate 
Or fluoride solution) and also Nb and Ta (in fluoride 
solution) can be separated. The metals can be back- 
extracted from the organic phase with oxalic or hydro¬ 
fluoric acid. The efficiency of extraction by HA 
decreases in the sequence Ta > Nb > Zr. 

Vanadium(V) in aqueous HCl, HNOa or H^SO^ 
solution is extracted with HA (in CHCI 3 ) and the 
metal determined spectrophotometrically®®. Depending 
on the composition of the aqueous phase, two complexes 
are formed. At pH 1 (HCl, HNO 3 or HgSO*), 
VOgA CHA)a is formed with maximal absorption at 
478 nm. From 4-5 N HCl, VOaCl (HA )3 is extracted 
(ijnax^l^ nm). The same complex is extracted from 
2-3 N HNO 3 or 6-8 N HaSO^i in presence of enougli 
chloride. The extraction takes place through follow¬ 
ing mechanism: 

+ 3HA(,) ^ VO,A(HA)2(a) -f H+(aa) 

(at pH 1.) 

VO+ 2 (.^, +3HA4"'"(o, ^VOsCl(HA)3(„,(m 4-5 HCl) 
Solutions of both complexes follow Beer’s law and the 
molar extinction coefficients are 4* 15 x 10® (at 478 nm) 
and 5*10 X 10® (at 615 nm). The determination of 
vanadium at both wavelengths is simple, fast and 
selective; many cations and anions do not interfere. 

HA (in chloroform) has also been used as an extrac¬ 
tant for iron(III) in HCl, HNO 3 and H 2 SO 4 solutions 
and the metal determined spectrophotometrically®'^ both 
in aqueous and organic phase. Quantitative extrac¬ 
tion of ironCni) takes place when the acid concentra¬ 
tion IN, In the aqueous phase iron(III) and HA 
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form three difTerent complexes, depending on the initial 
iron: HA concentration ratio and pH of the solution. 
The complexes correspond to FeA“+ (violet), FeA.,"^ 
(orange-red) and FeAa (orange-yellow). The complex 
which is extracted in the organic phase is identical 
with FeAa for which the following mechanism seems 
to be valid: 

Fe^+(,,^ + 3HA, ^ FeA 3 (o) + 3HA+(,^) 

The effect at large number of foreign ions has been 
studied in determination of iron(Tn) through formation 
of FeAa in either <.qi’.eov.s phase (A,nax 443 nm; 
€7*00 X 10^) or organic phase (Amax 432 nm; 6 7 -45 
X 10^)* The interference of some ions is more pro¬ 
nounced when the determination is made in aqueou-s 
phase than when iron is previously extracted into 
CHCI3 owing to the high selectivity of HA. For 
example Ba, Cd, Al, Bi, Cr, Co and Ni interfere in 
the aqueous phase but not in the organic phase because 
they are not extracted with HA. 

Extraction of ; thorium(IV) and piotactiniumtV) 
from HCl solutions by HA (in chloioform) has been 
investigated and the two elemeiits separated based 
on their extraction chare.cteiistics^®. Pa cfn be com¬ 
pletely extracted from 0 * 1 -^ N HCl solutions while 
Th remains in aqv.eous phase. With increasing con¬ 
centration of Th in the solution, the percente.ge of 
Fa in the extrr.ct slightly decreases. Th tin 0 -1 N HCl) 
can only be extracted in presence of chloride ions in 
accordance with the following mechanism: 

Th^+(a<if+ Ci-(,^) +4HA(,) ;F^ThClA3. HA(,) 

+ 3H 

The complexes in organic phase can be back extracted 
with HF or HaCoO^ solution (Pa-complex) and HNO 3 
(Th-complex). 

From 10-2 acid (HCl, HNO3 or HCIO4) solution 
Ga(III) can be quantitatively extracted^^ with HA 
(in chloroform) in accordance with: 

4- 3HAf,) ^ GaAa^,, + 3H+<,,,. 

With increasing acid concentration, the extraction of 
Ga(in) diminishes and at 3K acid it remains com¬ 
pletely in^ aqueous phase. 2n(II), present in these 
acid solutions, remains unextracted and thus can be 
separated from Ga(ni). 
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THE CRYSTAL STRUCTURE OF 
MONOFUMARATO TETRAAQUO NICKEL (II), 
DIHYDRATE 

The title compound [Ni(C 4 H 204 ), 4 H 2 O], 2 H 2 O 
was investigated toi unravel the scheme of hydrogen 
bonds in the crystal as also to study the 
oxygen ligands around the metal. 

Crystal data —Monoclinic with a =. 9*00, b — 
10-77, c = 5*14 A, ^ — 98-0°, space group P 2 j/c, 
Dobs — 1 *S 6 gmi/cm,^ = 1-89 gm/cm^ 

Z 2. 510 reflexions were collected by Weissenberg 
photography using single crystals and intensities 
estimated visually, usual corrections were applied 
and statistical method used to get the lF |2 values 
on approximately absolulte scale. 

Structure determination and comments .the 
space group P 2 ;il/^ requires four general formula 
units in the crystal, both the metal atomis as well as 
the fumarate anions must occupy centres of 
symmetry. The three water molecules in the 
asymmetric unit will occupy general positions. The 
structure was solved, from a three-diraensional 
Patterson map and refined by successive [001] and 
[010] Fourier projections. At the present stage of 
analysis, the R-factoxs are K{}iko) = 0-15, 
K{hol) = 0-16, R(( 0 ^/) = 0-16, R(M 0 = 0-18. 



A view of the crystal structure looking down : > 
i's shown in Fig. 1 with hydrogen bonds sho\\r 
dashes and dots and metal-oxygen linkages K; 
shown by dotted lines. 

In the crystal, the geometry of the fuir 
anion is normal. There is six-fold coordir : 
around the metal, Ni - O distances ranging ■ 
2-02 to 2-06 A. The structure is held tore"'; 
mainly by ionio and hydrogen bond linkage 
also by van der Waals. contacts. Chain 
fumarate anions are linked via water moi. . 
paralld! to [100]. The hydrogen bonds via 
molecules range from 2-63 to 2*91 A. 

As considerable interest lies in local in- ■ 
hydrogen atoms ; further work to rcline 
structure is in progress. 

Department of Physics, M. P. C»t 

Ranchi University, B, N, S - 

Ranchi 834 008, India, 

June 7, 1977. 


FRACTIONAL CRYSTALLIZATION 01 
ALUMS-^IV 

Introduction 

When a pair of isomorphous salts is rapidly cry.* 
from an aqueous solution, the resulting solid ^ 
changes in composition continuously. A sUul> 
distribution of the salts in the resulting sysU* 
considerable theoretical and practical interest. 

Abu-Elamayem ^ studied the equilibrium t’ -'. 
the solid and liquid phases by the relation 

Y®W(K-l)-Y{l-I-(K-l)(W+fl) K 

'-i 

where a and Y represent the weight fraction of i f ■ ) 
soluble isomorphous salt in the original mixt - i 
crystals separated respectively, W being llic r- 
fraction of the two salts which are separated i*- 
and K is the distribution coefficient. 

For nonequilibrium condition, the following i 
was also proposed 



where m is an empirical constant. 

In our previously published investigations ' - ; 
distribution during crystallization of systems co:.! -j 
two inorganic salts, it was confirmed that the 


Fiq. 1 
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meiits ate found to be in agreement with the above two 
equations. 

The object of the present investigation has been 
to study experimentally the distribution of another 
pair of isomorphous salts (ammonium alum-potash 
alum) between aqueous and solid phases and examine 
the results from the standpoint of equations (1 and 2). 

Experimental 

Ammonium alum, potash alum and sulphuric acid 
used were of the AnalaR type. Crystalliza¬ 

tion was carried out as described before ^ . The mixed 
crystals were analyzed for total ammonium by alkaline 
distillation in steam of the ammonia into standard 
acid and titration of the excess of the latter with standard 
base. 

Results and Discussion 

The results of three of the experiments at 0"^ C are 
shown in Table I. 


are found to agree with the theory and lied on the 
theoretical values for equilibrium with K== 1*35. 

It can be concluded that equilibrium between soild 
and liquid phases is attained more quickly at 20 
than at O’C, but it is also aifected by the value of a. 
When a is small, the equilibrium is attained slowly. 

The value of Y corresponding to the same value of 
W and the same value of a are higher at 20° C than 
that at 0°C. Hence separation of the constituents 
of a mixture is expected to be more fruitful at higher 
temperatures. 

The equilibrium distribution coefficient for 

this system is studied at 20° C by the recrystallization 
method given previously by Gorstein^. 

The Dejjm for potash alum/ammonium alum is 0*737 
while for ammonium alum/potash alum is 1*356 
The system is ideal over the entire range of concentra. 


Table I 

Results at 0® C — 4 days K = 1 * 3 



0*3333 



a= 0-5 



0-6667 


w 

Y 

S 

W 

Y 

S 

W 

Y 

s 

0*947 

0*334 

0*92 

0*942 

0*522 

1*15 

0*972 

0*674 

0-80 

0*921 

0*337 

1*33 

0*916 

0*522 

1*66 

0*943 

G-b77 

1-35 

0*889 

0*341 

1*93 

0*870 

0*324 

2*46 

0*904 

0-680 

2-02 

0*858 

0*346 

2*50 

0*818 

0*529 

3*40 

0*870 

0-681 

2-64 

0*826 

0*351 

3*11 

0*790 

0*532 

3*93 

0*854 

0-685 

2-92 

0*801 

0*355 

3*60 

0*772 

0*537 

4*26 

0*810 

0-687 

3-75 


At 0°C, this system is in a state of non-epuilibrium 
when the duration of crystallization is only 6 hours. 
The experimental results are found to fit the tlieoretical 
data with K == 1 • 35. On tlie other hand, the theoretical 
data at equilibrium for K = 1*5 were found to agree 
with the experimental points at 4 days. 

When mixed crystals of a definite Y value are needed, 
the corresponding W value is calculated, then the value 
of S (weight of solvent) may then be evaluated. 

At 20° C, when a —0*3333, the results for 6 IioUrs 
agree with the tlieoretical values of K — 1-2 for 
non-equilibrium. These results are different and lower 
than those obtained at four days which are found to 
agree with the theoretical results for K = 1*35 at the 
equilibrium state. 

■ When n = 0*5 or 0*6667, the similarity of the results 
at 6 hours and fpuy days is observed. These result^ 


tion of components and may be regarded as approxi¬ 
mately congruent. 

Chemistry Department, A. A. Harfqush. 

Faculty of Science, M. S. Abu-Elamayem. 

Alexandria University, Egypt, 

January 17, 1^77. 
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MAGNETIC AN D SPECTRAL STUDIES OF 
Nidi), CuCIl) AND PdCII) CHELATES OF LIGANDS 

DERIVED FROM 2.HYDROXY-1-NAPTHAL- 
DEHYDE AND SOME DIAMINES 
Recently Holm et have reviewed the 

metal chelates of Schiff bases. A penisal of the 
literature has indicated that no studies have been 
carried out on the metal chelates of Ni(II), Cu(Il) 
and P‘d(II) with N-N'-ethylene or propylene bis- 
(2-hydroxy-l-napthalidimine) and, the same has 

now been undertaken. 

These chelates were prepared by two techniques. 
(/) The preformed Ni(II), Cu(II) or Pd(II} 
chelates of 2-hydroxy-1-naphthaldehyde were re¬ 
fluxed with an excess of ethy’lenediamine or pro- 
pylenediamine and their respective chelates were 
obtained in which the two —NHo groups of the 
diamines condensed with the two aldehydic groups 
giving rise to tetradentate chelates. (/i) By re¬ 
fluxing 2-hydroxy-1-naphthaldehyde with the inetai 
diamines, the chelates were obtained. 

Thei solid chelates were recrystallised from chloro¬ 
form. These chelates are stable at room tempera¬ 
ture but decompose on heating tO' above 210°. 
These compounds are insoluble in water but 
soluble in chloroform and other organic solvents. 

All these compounds give satisfactory carbon, 
hydrogen, nitrogen and metal analyses which 
suggest 1 : 2 metal-ligand stoichiometry. Magnetic 
susceptibility measurements were carried out using 
Gouiy apparatus with mercury(II) tetrathiocyanato- 
cobaltate as the reference^. The magnetic moment 
of Cu(II) chelate was found T86 B.M. at 303° A 
whereas Ni(II) and Pd (II) chelates were found 
diamagnetic. 

The chloroform solution of the copper (II) 
chelate gives one broad band at 570 nm while that 
of neckel(II) chelate gives twO' shoulders at 
660 nm and 560 nm assignable tO' the transitions 
lAj^ iBi ,^ and lA^, Palladium (H) 

chelate consists of two absorption bands with their 
peaks at 450 nm and 373 nm which are assigned to 
the transitions ^A^^^ iB^^ and ^A^,^ 
respectively. Thus the electronic spectra supported 
by the magnetic data suggest a square-planar con¬ 
figuration of the metal chelates under investiga- 
tiiins. This configuration is further supported by 
the i.r. spectra given below. 

The i.r. spectra of these chelates were recorded 
in nujol mull using sodium chloride prism. The 
i.r. spectra of the ligand consist of two sharp bands 
at 3600 and 1640 cm't which may be due to i'OH 
and V C=:N, respectively. Twoi more bands at 
1200 and 1030 cm“i due to C-N and C-C stretchings 
have also been observed. In the case of metal 
chelates the bands due to v OH disappeared and 


Science 

the C:r:N frequency was lowered to 1610 cm‘t 
suggesting the co-ordination of azomethine nitrogen 
to the metal atom. The bands at 670 and 600 cm'^ 
represent metal-oxygen and metal-nitrogen stretchings 
respectively. Thus the chelates may have the 
structure as shown in Fig. 1. 



il 

R 

Where M= Cu(ro, Ni(II) or Pd(III) and 
R - H or CH3 


Fig. 1. Metal chelates of N-N' ethylene or 
propylene bis-(2-hydroxy-l-naphthalidimine). 

Authors are thankful to CSIR (India), for the 
award of fellowship to one of them (BRS). 
Department of Chemistry, B. R. Singhvi. 

University of Jodhpur, M. R. Mali 

lodhpur, R. K. Mehta. 

February 3, 1977. 
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A COLORIMETRIC METHOD FOR THE 
ESTIMATION OF AMPICILLIN 

Introduction 

Indian Pharmacopoeial and British Pharmacopueiai 
procedures for the estimation of ampicillin are based 
upon the conversion of ampicillin to penicillenic acid 
whose absorbance is measured. British Pharmacci'tici 1 
Codex procedure for the' estimation of ampicillin in 
syrups and tablets is based on the reaction of hydroxyl- 
ammonium hydrochloride and ferric chloride wiih 
ampicillin both, before and after treatment with sodium 
hydroxide solution. Various analytical methods^ 
based on titrimetric, microbiological, uv spectrophoto' 
metric, fluorimetric and colorimetric are described by 
e"Tlicr authors. Most of the methoos reported eaijicr 
are time consuming. 

The a-amino group of ampicillin is reported to play 
a significant role in its broader antibacterial activity-. 
Keeping this in^ view an attempt was made to use the 
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aniiiij firoJp for developing a colorimetric method for 
the estimation of ampicillin. Ampicillin reacts with 
4 -dimethylaminocinnamaldehyde to form an orange 
coloured Schiff’s base with an absorbance maximr.m 
at 480 nm. This forms the basis for the determin tion 
of ampicillin by the colorimetric method reported ii; 
this paper. The method is siniple, axcurate rnd has 
been successfully utilised for the estimation cf ampi¬ 
cillin and its dosage forms. 

Experimental 

Reagent solidion .—Dissolve 0-1 gm of 4-dimcthyl- 
aminocinnim aldehyde (GR) in 100 ml iso propanol. 
The reagent can be preserved in a refrigerator for one 
week. 

Standard and Sample Frepatration .—All t! c samples 
of ampicillin and its formulations used in t!'c analysis 
were diluted with a mixture of acetic acid and isopro¬ 
panol (1:1:5) to give a concentration of 1 mg/ml. 

Assay .—Pipette out 1 ml aliquots each of the str.n- 
dard and sample preparations into separate 25 mi 
standard flasks and make upto the mark with isopro¬ 
panol. Transfer one ml of these solutions to 10 ml 
standard flasks, add I ml reagent followed by 1 ml 
acetic acid. Keep the flasks in the boiling Wwite.-bath 
for 2 min’ites, allow to cool and dilute to the muk 
with isopropanol. Measure the absorbance at 480 nm 
within 15 min ites agiinst reagent blank. 

Results and Discussion 

Ampicillin was found to react with 4-dimcthylamino- 
cinnimddehydc to produce a SchifT’s base. This 
aldehyde was' preferred as a chrbmogenic agent over 
vanillin and 4-dimethylaminobenz'.ildehydc, as deeper 
colour was obtlined. After several experiments iso¬ 
propanol and glacial acetic acid were found to be the 
most suitable solvent and acid'respectively for optimum 
colour development. To arrive at an absorbance with 
less photometric error the reagent requirement was 
fixed as I ml of 0*1% reagent for the range 0*5-12'5 /ig 
of ampicillin per ml. 

The colour developed was stable for 15 minutes. 
The orange coloured chromogen had an absorbance 
maximum at 480 nm. The colour obeys Beer’s law 
in the concentration rangeO* 5-12* 5 pg per ml of ampi- 
cillin. A standard was prepared simultaneously with 
each experiment to minimise the error. 

Several samples of ampicillin, its tablet, capsule, 
injection and syrup were analysed by the present method 
and the official methods. The values obtained by the 
proposed method differ from those of the oflacial 
methods by a maximum of ± 0 * 6 %, whereas the 
results obtained by eadier colorimetric method-* for 
ampicillin differed by ± 2 * 0 %. 

The propsed .method is accurate and is suitable for 
a quick analytical control of ampicillin and its dosage 
forms. 


Quality Control Laboratoi ies, G. Ramana Rao.* 
Indian Drugs and Geeta Kanjilal. 

Pharmaceuticals Ltd., K. Rama Mohan. 

Hyderabad 500 037, Indi , 

.4/7/'// 21, 1977. 
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MERCURIC NITK^ATE AS A SIMPLE AND NEW 
CHROMOGENIC SPRAY REAGENT FOR THE 
DETECTION OF OPIUM AND ITS ALKALOIDS 

Various chromogenic spray reagents for the detectic n 
of opi^’ni end its alkaloids on thin layer phates have 
been described in UteratureL-i. the most widely • used 
being the lodoplatinate reagent and DragendoiiT’s 
reagent. The iodoplatinate reagent though effective 
and widely used involves the use of costly platinic 
chloride. The DragendorfT reagent does not give 
clear differentiation of the spot from background when 
the alkaloid is present in low- quaririlics. During 
the present investigations, ncrcivric nitrate has proved 
to be a sensitive chromogenic spray reagent for the 
detection of opium alkaloids on t.l.c. plates. 

Glass plates of size 20 X 20 cm ;wcre coatea with 
silica Gel G (E/M) to a thickness of 250 ^m and the 
plates after :\ir drying, were activated in an air oven 
at 110° for one'hou-r. Then plates were cooled in a 
desiccator. Mcthanolic solution of morphine and 
chloroform solution of codeine, narcotine, papaverine 
and thebaine were spotted on the pUUe, and the plate 
developed in a solvent mixture cf benzene: methane! 
( 8 : 2 ). After the solvent front had moved to a distance 
of 10-12 cn., the plate was taken out and dried and 
sprayed with 4% solution of mcicurie nitrate in 3% 
dil HNO 3 and the plates were heated at 110° for 15 
minutes. 

Results and Discussion 

Reddish-brown to yellow spots appeared after f eating 
the plates. Morphine, thebaine, papaverine rnd narcc- 
tinc could be detected even at 2 //g level but the mini- 
jnum detection: limit for' codeine is 10 pg. , The colou.i s 
of the spots are given in Table I. Hg“+ is a weJl-kncwn 
electron acceptor^. The alkaloids- having a lohdi pair 
of electrons on the ^ijjtrO.gen.Atom,fimctipn as clepticn 
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Table I 

Detection of some opium alkaloids on TLC plates mth 
aqueous mercuric nitrate spray 


Alkaloid 

Colour 

Minimum detec¬ 
table limit (/tg) 

Morphine 

Reddish brown 

2 

Codeine 

Yellow 

10 

Thebaine 

Yellowish brown 

2 

Papaverine 

Yellow 

2 

Narcotine 

Yellow 

2 


donors and the formation of charge transfer complexes 
may be the very likely mechanism of colour formation 
The reagent was applied for visualizing the alkaloids 
of opium in crude extracts as well as many other 
samples of forensic interest. 

The author wishes to thank Dr. S. N. Garg, Director, 
for his encouragement. 

Central Forensic Science Lab., N. V. Rama Rao.* 
Bureau of Police Research 
and Development, 

Ministry of Home Affairs, 

5-9-201/2, Chiragali Lane, 

Hyderabad 500001, A.P., 

India, February 21, 1977. 
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PALLADIUM® CHELATES OF SOME 
o-NTTROSOPHENOLS 

The literature survey shows that, not much work 
has been done on the metal complexes o£ ambiden- 
tate ligands containing -OH and -NO groups^"®* 
Here we report the preparation and spectral study 
of Pd-oomplexes of the type Pd(qo) 2 , where qOH 
represents one of die following; 


4-Chloro-, 4-bromo-, 4-methyl-, 5-methoixy-2* 
nitrosophenols, 3-nitroso-4-hydroxy-coum'arin, 2* 
nitrO’so>-l-naphthol, l-iiitroso-2-naphthol, 3-chloro*, 
3 -bromo-1 -nitroso-2-naphthols. 

The complexes of 4-siibstituted phenols were 
prepared using the method described by Charalani' 
bous et alA. Other complexes were prepared in 
aqueous medium by reacting the metal salt with 
respective ligandis. The' pH was adjusted between 
2*0 to 4-5. Excess ligand was removed by soxh- 
let extraction with petroleum ether. The com¬ 
plexes were dried under vacuum over PoO^ and 
analysed. The elemental analysis shows that the 
ratio of metal to ligand is 1:2. 

All complexes are non-electrolyt© in DMSO. 
Infrared spectra were recorded on Nujol mull. The 
main features of spectra are as follows : 

(i) The band characteristic of intramolecular 
hydrogen boinded OH which occurs at about 
3100 crti-i in the ligand is not observed in spectra 
of complexes. The characteristic band attributable 
to co-oirdinated water in the region 3400 cm'i is 
not observed in complexes, 

(ii) The spectra of complexes show that there 
is deci^ase in Cz=0, C=N and an increase in N-0 
frequencies; this confirms the formation of com¬ 
plexes. The similarity of spectra of complexes and 
the ligands where O—H... .O bond has been well 
established enables us to conclude oximic structure 
in the solid state. 

One; of the authors (B. S. M.) is thankful to 
U.G.C., New Delhi, for financial assistance. 
Department of Chemistry, S. V. Paul. 

Kamatak University, B. S. Mohite. 

Dharwar, May 2, 1977. 
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y-RADIOLYSIS OF SOME REDOX SYSTEMS 
We had reported recently^-® results of our study od 
certain redox reactions, which though thermodynami¬ 
cally possible do not occur with any detectable rate, 
but go to completion on gamma irradiation at room 
temperature. 

We present here results of our study on y radialysis 
of aqueous solutions of the following redox mixtures: 
(a) SiiO,'‘-/NOr, (6) S^Oa^-yBro,- (c) M 

AsOmO/IOa- (e) SbClID/BrO,- and (j) Sban)/I0,- 
under conditions of neutral pH [(a) to (if)] and pH = 
13 t(e) and (A]. The y-irradiatkons were 
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from a ®oCo source at a rate of ;8 krad/min, and the 
actual dose determined by Fricke dosimetry and correc* 
ted for respective electron densities in each case. 
Changes in the concentrations of the reductant SaOs-"", 
As (III) and Sb(.ni) were determined iodometrically 
and the corresponding G values calculated, for different 
proportions of initial concentrations of the reduc- 
tants (0*5 to 50 mM) and the oxidants Cl to lOO niM). 

While the radiolysis of a pure thiosulphate solution 
yields S and HoS, the same is completely oxidized to 
S^Og^*" and 804 -“ in the presence of an oxidant, the 
G (— 8203 “") value being distinctly higher in the pre¬ 
sence of a halate ion (3-^) than in the presence of the 
nitrite ion (0*75 to 1*10). 

The G[-As'^(in)] in the presence of lOa*" is 3*4 which 
is much higher than in the case of radiolysis of a pure 
arsenite solution (2-4). 

Similarly in the radiolysis [Sb(in), the G -Sb(IlI)] 
is much higher in the presence of an oxidant BrO*"" 
or lOft”, compared to a pure solution of Sb(IIl). One 
noticeable difference between the Br 03 “ and 
oxidants, is that the G[-Sb (III)] is independent of 
the BrOr ion concentration whereas it is practi¬ 
cally directly proportional to the lOa*” ion concentration 
over the same range ( 0*1 to 0*01 M). 

The G values observed in all the cases can be ex¬ 
plained on the basis of the participation of the primary 
radiolysis products of water, viz., H, OH and H 2 O 2 . 

Department of Chemistry, H. J. Arnikah. 

University of Poona, S. K, Patnaik, 

Pune 411 007 (India), 

July 6 , 1977. 
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SOLUBILIZATION OF ELASTOIDIN BY ALKALI 
TREATMENT 

Elastoidin found in shark fins is an unusual type 
of intracellular structural protein belonging to the 
collagen family!"^. The major structural component 
of elastoidin is considered to be a typical collagen 
associated with non-collagenous protein rich in tyro- 
sine«. They are assumed to be tightly bound and 
considered to be inseparable except by severe treat¬ 
ment^*®, The inherent insolubility of elastoidin fibres 
renders chemical investigation of its constitution ex¬ 
tremely difiScult. We now report the solubilization of 
elastoidin fibres by the action of alkali in saturated 
salt solution, a treatment known to disrupt intramole¬ 


cular crosslinkages®. Kuhn etal^ had reported that 
action of alkali on collagen brings about the splitting 
of jS-components into a-chains by the scission of intra¬ 
molecular linkages. It is therefore expected that the 
collagenous and non-coIIagenous components in elas¬ 
toidin fibres can be separated by this treatment. 

Ealstoidin fibres were exposed to the action of alkali 
as per the method of Kuhn®. The fibres were suspended 
in 5% sodium hydroxide saturated with sodium sul¬ 
phate, at 4° C for 15 days. The viscous solution 
obtained was dialysed against 0*3% acetic acid with 
several changes and the dialysant was analysed. The 
analysis of the dialysant showed an increase in the 
content of hydroxyproline and glycine. Cysteine 
was absent and tyrosine content is very much reduced 
(Table I). 

Table I 

Amino acids content of the elastoidin fibre, solubilized 
elastoidin and shark skin collagen 

Hy- Tyro- Cys- 

droxy- Glycine sine teine 

proline 

Sample —----- 

amino acia residues /1000 residues 


1 . Elastoidin 



fibre 

55 

281 

49 

2 

2 . 

Solubilized 

elastoidin 

58 

306 

18 

0 

3. 

Shark skin 
collagen* 

60 

338 

3*3 

0 


♦ref. 9 . 

The results (Table I) show progressive enrichment of 
collagenous portion in the dialysant. This is corrobo¬ 
rated by the determination of the specific rotation of 
the dialysant which was found to be (a) 4 05 = —978, 
the corresponding value for the native collagen is 
(a) 406 == ■“ ^ud for the denatured collagen (a )405 
“ — 300®. Similarly the denaturation temperature 
is found to be 31*2® C as compared with the value 
29 ° C for shark skin collagen"^. The absence of cysteine 
as well as increase in denaturation temperature may 
be ascribed either to the loss of cysteine containing 
peptides during dialysis or to the conversion of these 
residues to lysinoalanine by j 3 -elimination induced by 
alkali®. The nature of this collagenous component 
derived from elastoidin is under investigation. 

This work was supported by a CSIR grant. 

Central Leather Res. Inst., Bhickoo, V.Anandam^ 
Adyar, Madras 600 020, K. Narasimhan. 

April 25, 1977. R. Padma Bai. 

K. Thomas Joseph. 
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POLYPHENOLIC COMPONENTS OF 
POLYGONUM CHINENSE LEAVES 

The genus Polygonum (Polygonaceae) comprises more 
than twenty species. Though there were reports^ 
about The medicinal uses, of P. chinense, no chemical 
examination of this plant has been reported so far. 
We present here the results of our chemical investigation 
of leaves of this plant collected in East Godavari district. 

Powdered dried leaves were successively extracted 
with petroleum ether, ether and ethanol. The petro¬ 
leum ether extract residue on chromatography yielded 
only j8-sitosterol. ' ■ ^ 

The ether extract on concentration deposited a mix¬ 
ture of flavonoids which was separated on a column 
of silica gel into kaempferol and quercetin. Their 
identities were established by direct comparison with 
authentic specimens (m.m.p,, and co-PC). 

“ The ethanolic extract was concentrated to- an aq- 
phase and then successively extracted with ether and 
ethyl' acetate. The ethyl acetate extract on concen¬ 
tration deposited a crystilline compound which was 
identified as ellagic acid, m.p. > 360^, Ci^HgOg posi¬ 
tive Griessmayer’s reaction^ 250, 362 nm, R^ 

0*32 in PC (Forestal)^, tetramethyl ether m.p. 337-38°. 
The identity was confirmed by direct comparison with 
synthetic ellagic acid. 

The mother liquors of ellagic acid on chromatography 
over silica .gel yielded gillie acid. This was followed 
by a compoi’.nd, m.p. > 360 which gave positive 
Griessmayer’s reactionVand had Ry. 0*62 (Fofestil)?. 
It analysed for CisHgOg with one methoxyl and formed 
tetramethyl ellagic acid on methylition. ‘ It had^l^^j 
250, 290 (sh), 365 nm and the addition of sodium 
acetate cu'ised the splitting of the 250 band to 250 and 
264 nm. These properties suggest the identity of the 
comp'ound as 3u0-methyl ellagic acid^. 


A liavonoid glycoside mixti're obtained in tne. above 
chromatogram was rechromatographed on silica gel 
when two glycosides A and B were obtained. Glyco¬ 
side A, m.p. 228-30'", 367nm, C^iH^oOu 

on hydrolysis yielded kacmpferol and glucose. A 
study of its U.V. spectrum with the addition of AlCl^ 
and NaOAc suggested that it could be kaeiTipfero!-7- 
O-glucoside®. This was confirmed by methylation 
of the glycoside with diazomethane followed by acid 
hydrolysis when, besides glucose, 3, 5, 4'-tri-0-methyl 
kaempferol was obtained and identified by direct 
comparison with an authentic sample®. 

GlycosideB,m.p. 188-91 267,354nm, , 

yielded kaempferol and glucuronic acid on acid 
hydrolysis. Its colour reactions and spectral properties 
suggested that it could be kaempferol-3-O-glucuronidc". 
This was confirmed by direct chromatographic com¬ 
parison, kindly carried out by Dr. K. R. Markham, 
with an authentic sample in hLO, 15% HO Ac and 
TBA (on cellulose). Its appearance on paper was 
also identical in U.V. (366 mm), and U.V./NH;,. 

To our knowledge this is the first report of-the occur¬ 
rence of 3-0-methyl ellagic acid and kaempferol-3-O- 
glucuronide in Polygonum species and this is the second 
report of the occurrence of ellagic acid in Polygonum 
species, the first being in P. bistorta^. 

^ Our grateful thanks arc due to Dr. K. R. Markham 
of Chemistry Division, D.S.I.R., Petone, New Zealand, 
for comparison of kaempferol-3-O-glucuronide, Or. 
Piratla N. Rao of Nagarj ma University for identi¬ 
fication of the plant material and the U.G.C. for a 
fellowship (to P.R.S.P.R.). 

Department of Pharmaceutical P. R. S. Prasada Rao. 
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Andhra University, Waltair, E. Venkata Rao. 
Visakhapatnam 530 003, 

June 15, 1977. 
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CONOPHYTON M1SRAI, A NEW STROMATOLITE 
FORM FROM THE GANGOLIHAT DOLO¬ 
MITES, KATHPURIA CHHINA AREA, 
ALMORA DISTRICT, U.P. 

A NEW stromatolite form Conophyton misrai is recorded 
from the Gangolihat Dolomites, KathpuriaChhina aiea, 
Almora district, U.P. There are several horizons show¬ 
ing development of this form on the mule track between 
Kathpuria Chhina and Dhuraphat, 

The Conophyton has been defined as the stromatolite 
having conical laminations in which apices point up¬ 
wards and the axial zone may or may not be present 
(Donaldson, 1976)h Before the discovery of Cono¬ 
phyton from the hot springs of the Yellowstone Park, 
it was thought to be an extinct group after Precambri n 
limes (Walter etal., 1976)h Now the study of mor¬ 
phogenesis of the Conophyton of Yellowstone Park is 
quite helpful in the better evaluation of this charactcii- 
stic group in the Precambrian carbonate sequences. 

The Gangolihat Dolomites of Middle Riphean r.gc 
is considered as the youngest formation of the C'.lc 
Zone of Pithoragarh, which attains a thickness of abou.t 
500 to 700 metres in Almora-Pithoragarh districts, 
U.P, Valdiya (1969)'^ has, however, considered the 
entire Calc Zone of Pithoragarh as inverted. Kumar 
and Tewari (1977)- have discussed this aspect. In the 
present work, the Calc Zone is considered as normal. 
The stratigraphic succession is given in Table f 
(after Valdiya, 1969)h 

Table I 


Berinag Quartzites Orthoquai tzites and amphibolites 

1 Gango 1 ihat Dotomites 
Sor Slates 

Thalkcdar Limestone 
Rautgara Quartzites 

--North Almora Thrust --- 

Crystalline Zone of 
Almora 

~-- Schists and gneisses.--- 

SyMematic Description 

Supergroup CONOPHYTONIDA Raabcn, 1969 

Group Conophyton Maslov, 1937 

Form Conophyton misrai new form. 

(Figs. 1, 2 and 3) 

The form is closely packed laterally linked conical 
layers arranged one over the other. The maximum 
height is 16 cm. In transverse section, it is circular 
to elliptical. The maximum diameter is 4cm. The 
axial zone is right angle to the bedding plane. The 


axial angle varies Horn 70°-80°. In thin section, tho 
dark laminae is continuou.s and the thickness is in the 
range of 0*0450 to 0*150 mm. The thickness of light 
color.red ba nds is in the ra nge of 0*03 mm to 0*37 mm. 
The a.xi'.l zone is not very well marked. The t^'.ickness 
of the dark ba nds remains const nt br.t thei e is a. general 
thickening in the light coloured b^ nds in the axial zone. 
Invc'.riably the laminae of one colu.mn is continu.ous 
in the adjoining column. 



FigS. I-'3. Fig. 1, Longitudiiml Section of Conophyton 
misrai^ Kathp ’.ria Chhina area, Almora District, U.P. 
Fig. 2. Transverse Section of Conophyton misrai, 
same locality ais above, x i. Fig. 3. Microphotograph 
of axial zone of Conophyton misrai, X 2, 

Remarks'. The form resembles maci'ostiuctiirally 
with Conophytons described from the Dismal Lakes 
Gioup by Donaldson (1976)^. Since he has not des- 
Cl ibed the microstiucti'res of the Conophytons of Dismal 
Lakes, it is difficult to compare the present form witj^ 
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them. The present form at so resembles with Cono- 
phyton circuius described by Raaben (1969)* but the 
axial zone is not as well defined as in Conophyton citculus* 

Entomology. The form is named in honour of Prof. 
R. C. Misra, Retired Professor of Geology, Lucknow 
University, Lucknow. 

The other stromatolites recorded from the Gangoliha^ 
Dolomites of the Kathpuria Chhina area are Colonella 
columnaris, Conophyton garganicus and Stratifera. 

The laterally linked Conophyton has been used for 
the interpretation of the environment of deposition. The 
lack of structures indicative of waves, strong currents and 
of subaerial exposures in association with Dismal Lakes 
Conophytons leads to the suggestion that these stro¬ 
matolites formed in a subtidal zone (Donaldson, 1976)k 

The most conspicuous bedding feature associated 
with Conophyton misrai is parallel lamination, indicat¬ 
ing absence of strong currents and wave activity. This 
can be suggested that the Conophyton misrai must have 
formed in the environment in which currents were 
gither absent or were very weak. 

Financial assistance from the Wadia Institute of 
Himalayan Geology, Dehra Dun, is thankfully adcnow- 
ledged. 

Department of Geology, S. Kumar. 

Lucknow University, V. C. Tewari. 

Lucknow 226 007, 

May 21, 1977, 
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EFFECT OF AZOLLA ON THE YIELD OF PADDY 
WITH AND WITHOUT APPLICATION OF 
N FERTILIZER 

Introduction 

Azolla pinnata is commonly found in India in ponds, 
ditches and channels containing stagnant water^"( 
The nitrogen fixing blue-green alga Anabaena azolh 
is always found as symbiont in the cavities present ' 
at the ventral side of dorsal leaves and nitrogen fixed 
by the alga is available to the plant^“^ This unique 
property of the plant has drawn the attention of the 
agriculturists for its utilization in agriculture as orgraiic 
nitrogen fertilizer for the rice crop^“^ 

The experiments conducted at the Central Rice 
Research Institute by the author have shown that fern 
could be multiplied throughout the year when fields 
are kept under water-logging and fertilized with super¬ 
phosphate regula.'ly^~^. The present study deals 
with the effect of Azolla on the yield of paddy with 
and without the application of ammonium sulphate. 
Experimental 

The experiments were conducted at C.R.R.I. farm 
in replicated plots in Khar if and Rabi to observe the 
effect of Azolla pinnata on the yield of high yielding 
varieties IR-8, Supriya, CR-IOOS and Kalinga-2. 
The Azolla was cultivated separately and applied in 
the plots before planting of seedlings. (The cost of 
phosphate fertilizer, pesticide and labour to obtain 
10-12 tons of Azolla is about Rs. 40.) The freshly 
harvested Azolla contained about 95% water and 4-5% 
N on dry wt. basis. Incorporation of Azolla was 
done manually by burying in the soil after draining tlie 
fields and ammonium sulphate 30 and 50 kg N/ha 
was applied. Basal doses of 20, 40, 60 and 80 kg N/ha 
were also tried. The seedlings were transplanted 
with the spacing of 20 x 15 and 15 x 10 cm in Kharif 
and Rabi respectively. 

Results and Discussion 

The increase in grain yield of varieties Supriya and 
IR-8 was 47% and 25% respectively over control with 
the application of 10 tons/ha of fresh Azolla. Similarly, 
47% and 29% respective ly were the increase in straw 
yields of these two varieties. The significant difference 
in the number and weight of panicle/m^, etc., are given 
in Table I. 


Table I 


Effect of Azolla. on the yield of varieties IR~S and Supriya during Rabi 1911 


Treatments 


No. of panicles/m^ Wt. pf panicles 
in gm/ra^ 


Grain yield in 
kg/ha 


Straw yield in 
kg/ha 


IR-8 Supriya IR-8 Supriya IR-8 Supriya IR-8 Supriya 


Control 339 434 745 548 4722 3489 3607 2571 

Azolla (10 tonnes fresh 

wt/ha) 430 545 880 825 5918 5125 4643 3786 

% increase 27 26 18 51 25 47 29 47 
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The observations of experiments conducted in Kharif ed in Rabi. This was because AzoUa left unincorporated 

and Ribi, tisin? virieties CR-1005 (medium duration) also decomposed within a short period which indicated 

ami Kl\linga-2 (sh:>''t duration) are given in Tables that mixing of Azolla in soil was not essential but it 

II and III. The AzoUa incorporation produced more must die to provide nutrients for the crop. In fact 

yield than unincorporated ones in Kharif (Table II) Azolla plants did not remain for a longer period in 

but no difference wis observed in experiments conduct- field when left uncared and started dying due to over 


Table II 

Effect of Azolla and N fertilizer on the yield of medium duration variety (CjR-1005) during Kharif, 1976 




Grain yield 

Straw yield 


kg/ha* 

% increase 
over control 

kg/ha* 

% increase 
over control 

1 . 

Control (no Azolla) 

4875 

... 

4925 

,. 

2, 

Incorporated Azolla (12 tons fresh wt/ha) 

5316 

9 

6175 

25 

3. 

Incorporated Azolla (24 tons fresh wt/ha) 

5605 

15 

6650 

35 

4, 

Unincorporated Azolla (12 tons fresh wt/ha) 

5158 

6 

5800 

18 

5. 

20 kg N/ha (basal) 

5173 

6 

5900 

20 

6 , 

40 kg N/ha (basal) 

5483 

13 

6725 

37 

7. 

60 kg N/ha (basal) 

5819 

19 

6750 

37 

8 . 

80 kg N/ha (basal) 

6082 

25 

6800 

38 

9. 

30 kg N/ha •+ Azolla (12 tons fresh wt/ha) 

5664 

16 

6400 

30 

10 . 

50 kg N/ha 4- Azolla (12 tons fresh wt/ha) 

6363 

31 

7750 

57 


* Mean values. 






CD (1%) -203-58 kg/ha. 







Table III 





Effect of Azolla and N fertilizer on the yield of short duration variety Kalinga-1 during Rabi 1977 



Grain yield 

Straw yield 









kg/ha* 

% increase 

kgyha* 

% increase 




over control 


over control 

1 . 

Control (no Azolla) 

1722 


1325 

mrntt 

2 . 

Incorporated Azolla (10 tons fresh wtyha) 

2423 

41 

2087 

58 

3. 

Incorporated Azolla (20 tons fresh wtyha) 

2623 

53 

2587 

95 

4. 

Unincorporated Azolla (10 tons fresh wt/ha) 

2400 

39 

2025 

53 

5. 

20 kg N/ha (basal) 

2208 

28 

2100 

58 

6 . 

40 kg N/ha (basal) 

3187 

85 

3437 

159 

7. 

60 kg N ha (basal) 

3518 

104 

3737 

182 

8 . 

80 kg K/ha (basal) 

3894 

126 

4650 

251 

9. 

30 kg N/ha -f Azolla (10 tons fresh wt/ha) 

3461 

101 

2837 

114 

10 . 

50 kg N/ha -f Azolla (10 tons fresh wt/ha) 

3576 

108 

3032 

129 


* Mean values. 


C.D. (1%) - 355-78 kg/ha 526 kg/ha. 



Letters to the Editor 


growth/nutritional deiiciency/rise in temperature/non 
availability of water and pest infestation,. The increase 
in yield due to application of Azolla and N fertilizer 
in Kalinga'-2 (TablelTI) was more in Rabi in comparison 
with CR-lOOS in Kharif where there was a little increase. 
The response towards the application of 10-12 tons 
fresh Azollallm containing abov-t 20-25 kg N was 
similar to the application of 30 kg N/ha (ammonium 
sulphate) and increasing the amount of ^zo//a increased 
the yield (Tables TI and HI). The application of 30 
and 50 kg N/ha through the ammonium sulphate and 
10-12 tons, of AzoUa could incre?.se the yield almost 
similar to the application of 50-60 and 70-80 kg N/ha 
through the ammonium su.lphate. The increase in 
straw yield also followed the similar trend. 

The shortage and high price of N fertilizers as well 
as the fear of pollution due to their excess ULse, initiated, 
the research on alternative technology where utiliza¬ 
tion of synthetic nitrogen fertilizers could be mini¬ 
mized. The Azolla is one of them; which will help- 
in reducing the requirement of N fertilizers besides 
providing organic mr.tter, due to its rapid multipli¬ 
cation (doubling time of 2-4 days under ideal condi¬ 
tions) by utilizing atmospheric nitrogen as nitrogen • 
source. One of the reasons of its rapid m:iItiplicat{on 
is the occ irrence of both photosynthesis and nitrogen 
fl.K?.tionun the leaves. The muitipJioation of the fern 
was fo.u.nd to be rapid in soils of pH 5*8 to 7-5 t 
highly acidic or highly alkaline soils. The increase 
in the yield due to the utiiizuion of Azolla is reported 
upto 40% in different observations^. The studies con¬ 
ducted at Central Rice Research Institute also showed 
significant increase in yield of different high yielding 
varieties of rice^'"^. 

The present study give rise to the following conclu¬ 
sions : 

1. RespoAse towards. Azolla was comparatively 
3 better in short duration varieties (Supriya and 

Kalinga-2) than the medium duration varieties 
(like IR-8 and CR-1005). The medium dura¬ 
tion varieties probably received more biologically 
fixed nitrogen-due to longer submergence of- 
fi^lds. - 

2. The response.,towards Azolla.. zn6. N fertilizer, 
was comparatively better in R^i than Kharif.” 

3. The effect Azolla applied bn N basis was 

comparable to'-the effect of the application of - 
chemical. N fertilizer. 

4. Azolla and chemical N fertilizer could be used 
together for higher benefit. 

5. The unincorporated Azolla also increased the 

yield significantly. - 

"^T he "author ’is gratefiilTo' Br' 'HrKTWnde7D'irectdr' 
and Dr. S, Patnaik, Head of Crops and Soils Division, 


[ Cuncii! 
.Sciem 

for providing facilities and useful criticism. Author 
is also grateful to Mr. S. Rawlo for the statistical 
analysis. 

Laboratory of Blue-green Algae, P. K. Singh. 
Central Rice Research Institute, 

Cuttack 753 006 (Orissa), India, 

Jamiaty 31, 1977. 
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OCCURRENCE OF A COMPLEX VIRAL 
INFECTION ON ALTHAEA EOSEA L. 

Symptoms produced by whitcfly-transmitled agents 
have been citegorizcd into mosaic, leaf curl and yellows 
types!. For each of the symptoms different agents 
are involved. Since, occasionally whiteflies are known 
to carry more than one viru-s at a time“, a oisef-se 
transmitted by them could not be interpreted as to be 
ciusea by a single agent. Cotton leaf curl in Afe, 
described for Egyptian cotton {Gossypiwn barbademc\ 
w-is reported to induce yellow mosaic symptoms when 
transmitted to G. hirsutum varieties'h Later work’ 
indie'.ted the presence of mixed infection with the 
two whitefly-transmittea diseases. 

During the year 1975, many of the hollyhock plants 
grown at different places within National Botanic 
Gardens, Lucknow, showed severe vein yellowing 
symptoms accompanied with leaf curling and dark 
green vein thickening which rarely bursts into leaf) 
enitions.. Deformities were easily obsc; ved on the 
unde: surface of the leaves which .inclucbd cupping 
of tlie leaves, thickening and zig-z-'.g twisting of the 
veins. Severe vein yellowing could, however, be 
observed both on the upper anrl lower surfaces of the 
leaf. 

An observation of the infec'xl and healthy pkmls 
throughout the season, till flo., i ing, showed that the 
plants, which developed only v a yellowing, grew to 
a smaller height than the n r..ai with a slight reduction 
in leaf lamina and procuued comparatively faded 
flowers. The plants sh whi:' c pping, leaf curling and 
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thickening of the veins were considerably reduced 
in sizj and produced none or only a few small flowers 
as ompired to healthy plants. Severity of the disease 
in plants, showing both types of symptoms, was 
enhia:ed resulting in extreme dwarfing, cupping of the 
leaves and zig-zag twisting of the swollen veins. The 
plants neither grew to a size more than 10 inches in 
h^igit nar produced any flowers. However, the severity 
of symptoms was completely dependant on the time 
of in eetion of each virus at aiflerent stages of the plant 
growth. 

Since whitefliesareable to cirry more than one virus 
at a timi, wniteflies collected from field-grown Nicotiana 
tab:i:utn plants were multiplied on a series of plant 
species consisting of Nicotiana tahaciim, Phaseoliis 
vulgaris, Nicotiana nistica. Glycine max, Phaseoliis 
aureus, Lycopersicon esculentiim. Zinnia elegans. Althaea 
rosea, and Clitoria ternatea. Transfer of generations 
of whiteflies to such a series of host plants made them 
completely virus-free. >3one of the tests done with 
wniteflies grown on Clitoria ternatea produced any 
symptoms on the aforesaid test plants. Non- 
viruliferous whiteflies thus multiplied were allowed 
to feed on diseased plants of hollyhock showing both 
leaf curl and vein yellowing symptoms. The hanoling 
of the whiteflies during transmission test was carried 
out using a method''* described earlier. Viruliferous 
w itiflies were transferred at a rate of 20 per test 
plant. In each test, at least five plants of one species 
were used. • 

Data included in Table I showed that only 2 plant 
species showed vein yellowing symptoms while five 



Fig. 1. View of leaf portions of Althaea rosea. 

Top left ™ Healthy 

Top right = Vein yellowing only. 

Bottom left = Vein yellowing + enations 
Bottom right = Swollen veins showing yellowing 
accompanied with leaf cupping. 


others produced only leaf curl accompanied by vein 
thickening. Althaea rosea, however, developed both 
vein yellowing and leaf curl symptoms. Back inocu¬ 
lation tests from infected plants to Althaea rosea 
produced either only vein yellowing or leaf curl and 
vein thickening type of symptoms (Fig. 1). It is, 
therefore, inferred that Abelmoschus escidentus can 
be used to separate vein yellowing agent while several 
species of Solanaceae mentioned in Table I can be 
a tool for separating leaf curl agent from the doubly 
infected plants. 


Table 1 

Transmission of a complex infection of Althaea rosea 
to other hosts through whiteflies 


Hosts 

Symptoms 

Incubation 

Period in 
host 

Back Inocu¬ 
lation on 
Althaea 

DPSO.l 

Ageratiiin 

conyzoides 


na 


Abelmoschus 
esculent us 

VY 

18-22 Days 

VY 

A. moschatus 

VY 

20-25 Days 

VY 

Althaea rosea 

LC, VY, VT 

25-30 Days 

LC, VT, VY 

Capsicum 

annuum 

LC, VT 

15-20 Days 

LC, VT 

Carica 

papaya 

LC, VT 

25-30 Days 

— 

Cucumis 

sativus 

— 

NA 

— 

Dolichos 

labial) 

— 

NA 

— 

Lycopersicum 

esculentiim 

LC, VT 

15-20 Days 

LC, VT 

Nicotiana 

nistica 

LC, VT 

18-22 Days 

LC, VT 

N. tabaciim 

LC, VT 

20-22 Days 

LC, VT 


— -TV. No symptoms, 

LC Leaf Curling, 

NA Not applicable, 

VT —- Vein thickening, 

VY Vein yellowing. 

Susceptibility of the different hosts tested, indicates 
the involvement of hibiscus vein yellowing^* and tobacco 
Icif curF viruses in complex infection of Aithae rosea 
plants. This is being reported for the first time along 
with the separation of individual virus from the mixtr.i e 
using hosts as filter. 

Plant Virology Laboratory, K. M. Srjvastava 
National Botanic Gardens, B. P. Gupta. 

Lxicknow (India), B. P. Singh. 

February 19, 1977. 

1 Costa, A. S., Ann. Rev. PhytopathoL, 1976, 14, 
429. 
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FREE PROLINE ACCUMULATION AND 
REDUCTION IN RWC UNDER MOISTURE 
STRESS IN GENOTYPES OF SAFFLOWER 

Screening of varieties for relative drought tolerrnce 
is of practical significance in that it helps in recommend¬ 
ing the variety directly for cultivation under rainfed 
conditions. Several laboratory tests have been deve¬ 
loped md used. A few studies show a correlation 
between performance in laboratory tests ^.nd actual 
field trial. Accumulation of free proline in leaves 
appears to be an adaptive mechanism for drought 
tolerfnce. A relationship between proline accumula¬ 
tion under stress 2 .nd yield stability index has been 
shown in barley genotypes (Singh etal^, 1972). Such 
a relationship has been established (Meh.kii etal.^, 
1976) in groundnut genotypes also, Deciease in 
relative water content (RWC) in the leaf under a given 
stress is another parameter (Barrs^, 1968). Using these 
two parameters, differences in srfflower genotypes 
were studied as a measure of drought tolerrnce. 

Six genotypes of safflower SF-11, 143-20, S-2, 
C-438, A-1 and 16-4-P2-2 were grown in a single pot 


Editor ■ rCuTOii 

L ociettce 

(18 X 12 X 12" size). One month old seedlings vvci: 
subjected tostiessby withholding water for 5 dt'j; 
Deteiminations of pioline and RWC weie done on 
4th r.nd 5th day after withholding water and continvd' 
up to three days after lewatering. Re watering 
done after 5th day. Since the genotypes were raised 
in the same pot and subjected to stress, the attiibuui 
on proline accumulation and RWC aie diiectly com¬ 
parable between genotypes. 

Free pro line in the leaves was detei mined using the 
method of Bates et al.^ (1973), and RWC by the method 
of Barrs and Weatherly^ (1976). 

The data in Table 1 indicated that free pioline in¬ 
creased in the leaves of all genotypes under stiess 
But the magnitude of the increase difleicd cmoiit 
genotypes. The variety 143-20 showed a 35*9 foIi; 
increase in pioline over the contiol followed by tii 
variety S-2. The vaiieties A-1 r nd 16-4-P2-2 showu 
relatively lesser increase in pioline under sticss. How 
ever, the absolute fmou-nts of pro line when coirpi'Ui 
among varieties indicated th?.t SF~11 had the higher 
under peak stress followed by 143-20. Vaiieties A-: 
and 16-4-Po-2 weie still low in the absolute iirun 
also. On rewalering the decrersc in pioline WtS hstc 
in SF-11 and 143-20 compaicd to other vaiicu 
fFig. 1). Th is aspect could be a mes.suie of the lesi up 
tion of the metc.bdic tetivity following KWite:'i: 
Under conditions of inte milicnt iroistv.ie stie.'-.s \l 
point is of impoitrnce. Difleunccs in'cngst pni 
types in free pioline acci.mulj tion have been nolitc 
by ether woikers also in sofght m (Sinh.a tnd Ra; 
gopal^, 1975). 

The data on the ieduction of RWC under stiess hca 
a significant relationship with the rtilily to reel null 
proline. The varieties 143-20 rnd S-2 which sl.o\u’ 


Table T 


Variety 


Pro line 



RWC 


Control 

Stress 

120 hr 
after 

No. of 
times 
increc.se 
over 
Control 

Control 

Stress 

120 hr 
after 

% redretion 
on stress 

SF-11 

102 

2620 

25*7 

86*5 

42-7 

50-6 

143-20 

68 

2445 

35*9 

84*3 

45*8 

45*6 

S-2 

70 

2260 

32-0 

85*0 

43*1 

49*3 

C-438 

82 

2015 

24*5 

90*2 

41*4 

54-1 

A-1 

81 

1645 

20*3 

87*4 

42-0 

51-9 

I 6 - 4 -P 0-2 

58 

1307 

22-5 

88-0 

42-7 

51-5 


Free proline(g/gm fresh wt.) r.nd RWC in genotypes of saffiower 120 hours after with¬ 
holding water. All the genotypes were raisea in the same pot. Control values represent 
data collected before withholaing water. 
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a liigh magnitude of proline accumulation under stres^ 
also showed less reduction in RWC. This relationship 
in other varieties was not consistent. The main attri¬ 
bute for better drought tolerance of sorghum compared 
to maize is its higher RWC (Sanchez Diaz and Kramer’, 
1971). In this group of varieties tested, genotypes 
143-20 and S-2 are relatively more tolerant to mois¬ 
ture stress than the other genotypes. 

Department of V. Srinivasa Reddy. 

Crop Physiology, 

College of Agriculture, K. S. Krishna Sastry. 

University of Agricultural Sciences, 

Bangalore 560 024, April 22, 1977. 
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INFLUENCE OF RADISH MOSAIC VIRUS 
INFECTION ON ASCORBIC ACID CONTENT OF 
RADISH (RAPEANUS SATIVUS L.) 

During the survey of virus diseases of crop plants 
in Gorakhpur, radish plants were found severely 
infected with radish mosaic virus, identified in this 
laboratory. The present investigation was under 
taken to study the effect of radish mosaic virus infec¬ 
tion on ascorbic acid content of leaves and roots of 
radish. 

Radish was grown in pots filled with sterilized soil 
and kept in insect-proof glass-house. One lot of 25 
plants was inoculated with the virus and the other lot 
of 25 plants served as control. Observations were 
made at 0, 10, 20, 30 and 40 days after inoculation. 
The ascorbic acid content was determined by the 
method of Ghosh et al.^. Results are given in Table I. 
Data are based on the average of three replications. 
All the results are significant at 5% level. 


Table I 

Ascorbic acid content imgjg fresh wt.) of radish leaves 
and roots infected with radish mosaic virus 


Days after 
inocula¬ 
tion 

Leaf 

Root 

Healthy 

Diseased 

Healthy 

Diseased 

0 

0-25 

0*25 

0*05 

0-05 

10 

0*30 

0*27 

0*07 

0-065 

20 

0*42 

0*36 

0*10 

0-09 

30 

0*60 

0*46 

0*12 

0-10 

40 

0*82 

0-65 

0-17 

0-15 


It is evident from the data given in Table I, that 
both in healthy and diseased leaves and root samples 
the ascorbic acid content gradually increases with the 
age of plant but in the diseased samples it is always 
less than the healthy counterparts. The maximum 
decrease in leaves is 23% and in roots it is 16-6% 
at 39 days after inoculation. 

The decrease in ascorbic acid contents due to virus 
infection has also been reported by Moycho and 
Niemyski^. Diener**^ observed increased respiratory 
rate in virus infected plants. It is possible that due to 
high rate of respiration in diseased leaves and roots, the 
ascorbic acid is oxidised at a higher rate which caused 
decrease in the ascorbic acid at 10, 20, 30 and 40 days 
after inoculation. After 30 days of inoculation the 
symptoms on the plant were most severe and 
pronounced with maximum concentration of virus, 
thus there was a maximum decrease. Similar results 
have also been observed by Joyshi etal* in cape goose- 
bery fruits (ripe and unripe) ii^fepted with 
mosaic virus. 
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1. Ghosh, A. K., Bhargava, S. N. and Tandon, R. N., 

Indian Phytopatk., 1966, 19, 262. 

2. Moycho, W. and Niemyski, K., Acta Agrobot., 

1962, 12, 261. 

3. Diener, T. O., Ann. Rev. Phytopath., 1963,1, 197. 

4. Joshi, R. D., Diibey, L. N. and Gupta, A. K., 

Sci. and Cult., 1977, 43, 40. 


A MUSCARDINE DISEASE OF TOBACCO 
LEAF-EATING CATERPILLAR 

The leaf-eating caterpillar Spodoptera litura on 
tobacco is an important pest in India. During 
our investigations on biological control of insect 
pests of agricultural crops utilizing fungi, a 
species of Nomuraea Maubl, (Hyphomycctes) was 
repeatedly isolated in pure culture from the cater¬ 
pillars of Spodoptera litura at Poona during the 
rainy season of 1976. The fungus made slow 
growth on potato dextrose agar at 25®-28® C 
producing a colony 5 mm in diam. at the end of 
10 days. Colonies were convex, shining, amorphous, 
initially white, later turning light-green with 
profuse sporulation. 

Pathogenicity trials were conducted by spraying 
a dense aqueous spore suspension of the fungus on 
healthy caterpillars (7 days old). The fungus 
proved to be a virulent pathogen inflicting 100% 
mortality of the inoculated caterpillars after 4 to 
6 days (Fig. 1). The fungus was reisolated from 
such infected caterpillars, satisfying the well- 
known Koch’s postulates. 

The fungus showed the following morphological 
characters : 

Mycelium sub-hyaline, septate and highly branched. 
Conidiophores erect, septate, arising from the sub¬ 
merged hyphae, upto 240 pm in length, and 
2 • 5-4 Atm in width, bearing whods of short 
branches originating just below the septum. These 
branches then gave rise to whorls of 2-3 phialides. 
Branches were short, cylindrical, measuring 5-7*8 x 
2-1-3 *5 pm, conidia dry, catenate, broadly ellipsoidal 
to cylindrical, smooth, pale green, phialidic, b’astic, 
2-5-4 X l-8-2*6m (Fig. 2). 

Based on detailed morphological characters, the 
fungus was identified as Nomuraea rileyi (Farlow) 
Samson^. This constitutes the first known report 


Fig. 2. Morphology of Nomuraea rileyi (Farlow) 
Samson. A, A fertile branch ; B, A part of conidio- 
pnore with short branches bearing phialides and 
catenate conidia ; C, Conidia. 

The material has been deposited at M.A.C.S., 
Poona, under A.M.H. No. 3366 and also at C.M.L 
Kew, England, under No. I.M.I. 210318. 

The authors are grateful to Profs. M. N. Kamal 
and S. R, Bagal for their keen interest anc 



of this entomogenous fungus on Spodoptera Utuu 
from India-. 


Fig. 1. Caterpillars showing infection due to 
Nomuraea rileyi (Fariow) Samisoo. 
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kindly confirming the identification of the fungus. 

Department of Mycology and V. G. Rao. 

Plant Pathology, C. H. Phadke. 

M.A.C.S. Research Institute, 

Law College Road, 

Poona 411 004, June 4, 1977. 
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effect of alar, ccc and ethrel on 
iaa-oxidase activity of lamina 
OF THE banana CV. MONTHAN 

Control of plant growth in horticultural crops parti¬ 
cularly in fruit trees has received the attention of 
I research workers and fruit growers alike for several 
decades. One of the most recent (Jevelopments is 
the use of Alar. CCC and Ethrel to control plant 
size. They regulate the physiology of treated plants. 
The effects of CCC and Alar on plants are opposite 
to those of gibberellin^"^. But Stuart and Cathey^ 
felt that growth retardants should not be called as 
anti-gibberellins. Many workers have reported that 
the level of auxin was lowered following treatment 
with growth retardants.'‘Kuraishi and Muir^ and Knypi® 
found that CCC retarded or inhibited auxin medieted 
growth mechanism. They also concluded that these 
compounds do not interact directly with gibberellin 
but with auxin. Thus the terminology has caused 
controversy. In the auxin studies the possibility of 
efiiylene interference had been recognised when Van 
der Laan"^ demonstrated that exposure to ethylene 
would suppress the amou.nts of diffusible auxin, pre- 
; siunably by an increase in the activity of lAA-oxidase®. 
Auxin effects are often opposite to those of ethylene®. 
The relevance of these findings in plants is not clear. 
With this in view experiments were conducted to 
study the effect of Alar, CCC and Ethrel on the lAA- 
oxidase activity of the lamina of the banana CV. 
Monthan. 

The tall growing culinary bana CV. Monthan was 
selected for the study. When the plants were two 
months old, foliar sprays of Ethrel (2, Chloroethyl 
phosphonic acid) at 250 and 500 ppm, CCC (2-chloro- 
ethyl trimethyl ammonium chloride) at 1000 and 2000 
ppm and Alar-85 (Succinic acid-2, 2-dimethyI hydra- 
zide) at 250 and 500 ppm were given till run off. After 


spraying, leaf samples (third leaf from the apex as 
per Hewittio and Murray^i) were drawn at 3-day inter¬ 
vals. The middle lamina portion of the third leaf 
from the apex were chosen for analysis. The colori¬ 
metric method^- was adopted to estimate the lAA- 
oxidase activity. The oxidation of lAA was measured 
in Spectronic-20 at 540 m;^. Optical densities were 
converted to pg of lAA, employing a standard curve. 
Activity was expressed as pg lAA destroyed per gram 
of fresh tissue in two hours. 

It could be seen from Table I that Ethrel 250 ppm 
increased the lAA-oxidase activity, except on the 3rd 
day. On the 9th day after spray, a maximum of 
38*32% activity was recorded at 500 ppm of Ethrel. 
The increased activity of lAA-Oxidasc would have 
thus caused decrease in auxin level leading to reduced 
vegetative growth of banana^^. This lends support to 
the reports of Abeles® and Burg and Burg^" that ethylene 
causes decrease in the auxin level. 

Table I 

Effect of growth regulators on lAA-Oxidase activity of 
Lamina of the CV. Monthan Banana (pg lA A Destroyed! 

G fresh tissuejl hours) 


Treatments 

ppm 


Days after spraying 

3 

6 

9 

12 

15 

Ethrel 

250 

529 

654 

738 

679 

797 


500 

582 

642 

888 

685 

817 

CCC 

1000 

608 

667 

413 

334 

771 


2000 

638 

608 

396 

433 

796 

Alar 

250 

417 

708 

429 

675 

750 


500 

567 

650 

679 

629 

792 

Control 


563 

617 

642 

658 

717 


Alar at 500 ppm also showed increase in lAA-oxidase 
activity except on the 12th day after spray and at 250 
ppm it increased the activity from 6 to 15th day. Thus 
Alar also should have suppressed the endogenous 
auxin level, supporting the views of Halevy^® and 
Kuraishi and Muir®. CCC caused increased lAA- 
oxiaase activity initially, decreased activity during the 
intermediary stages and finally on 15th day, it again 
increased the activity. In banana, Annadurai^® re¬ 
ported slight increase in growth due to CCC sprays. 
So it is presumed that CCC may likely to interfere 
in the synthetic pathway of gibber 11 in, late in the se¬ 
quence. Such a change would stimulate the growth 
by CCC, due to switching of the biosynthetic pathway 
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from the production of normal gibberellin to an 
abnormal (and incidentally more active) homologue^®. 
Department of Horticulture, S. Annadurai. 

Tamil Nadu Agricultural K. G. Shanmugavelu. 

University, Coimbatore 3, 

July 7, 1977. 
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MOSAIC DISEASE OF NASTURTIUM 
{TROPAEOLUM MAJUS NEW RECORD 

FROM INDIA 

Mosaic disease of Nastuirtiuni has been reported 
from California (Jensen^, 1950) and Brazil 
(Silberschmidt2, 1953) ; from India it is the first 
record. In the year 1976—77, the authors observed 
this disease in Taj nursery, Agra. Besides the 
typical mosaic symptoms, the infectedi Nasturtium, 
plants showed vein cjeairing ajnd cupping of 
leaves in both young and mature plants. The 
infected plants were stunted and excessively 
branched. The leaves were greatly reduced in 
size; lamina showed crincldiag and lobed margin 
(Fig. 1. B.). The flowering was either absent or 
only few. 

The virus is readily transmitted from host to 
host both by graft and sap prepared in phosj^ate 
buffer (pH-7*0, 0*02M) ^d applied ‘with 


r Cumiw 
L Science 

carborundum powder as an abrasive. Out of the 
8 plants (viz., Cheiu>podium amaranticolor Coste 
and Regn, C. album L., C. murale L., Gomphrena 
globosa L., Datura stramonium L., Nkotiana 
gliitinosa L., N. tobacum L. var. white hurley, | 
N. tobacum L. var. xanthi), commonly used as I 
local lesion hosts, the virus, gave chlorotic local 
lesions only on Chenopodium amaranticolor Coste 
and Regn, (Fig. 1C) while all the others did not 



Fig. 1. A, Healthy leaf ; B, Diseased leaf; and 
C, Local lesion on C, amaranticolor Coste and' Regn. 

show the presence of the virus when back inocula¬ 
tions were done on both the host as well as 
Chenopodium amaranticolor Cost© and Regn. 

Virus Research Lab., M. N. Gupta, 

Department of Botany, A. N. Roy. 

Agra College, Agra 282002, Kamlesh C, Gupta. 
July 4, 1977. 
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STUDIES ON DEGRADATION OF ANTIFUNGAL 
ANTIBIOTICS 

The use of antibiotics in plant disease control has 
assumed import^nce^’®. In India, antibiotics have 
given encouraging results in seed treatment against 
seed-borne diseasesL^. Although antibiotics have been 
evaluated for seed disinfection, no information is 
available about their behaviour when treated seeds 
are stored. Studies on this aspect are reported. 

Paddy seeds were treated with picmy and aureo* 
fungin at 500 ppm. The biological activity of the anfi- 
bitotics soon after seed treatment was determined 
by plating the seeds on potato-dextose-agar seeded 
with Helfhinthosporium oryzae. The inhibition zone 
was observed around the treated seeds indicating the 
presence of antibiotics. The treated and untreated 
seeds were stored in cloth bags at room temperature^ 
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rOPOCiKAPHiCAL HKIATIONSIHP BCTWKEN 
THE BLAST(K YS l AND HIE U lERUS IN THE 
HHINOEOPHID BAT, PHlNOLOPniLS ROUXi 
(TEMMINCK) 

Till nianiiu.dian hlastncyst bcais a spccilic lopogra- 
phic.d iclationship witii the morphology of the 
ntcius at the time of implantation, and this is t'sually 
const int within the family and sometimes within the 
oidci (Mossman^’’*'). Among the bats, the mienta- 
turn ut the embryonic mass of the implaiUing bla.sto- 
cyst is mesometnal in Megaehiroplera (KcihcH, Moghe’k 
Mossinaid), and antiniesonictrial in the Microchiioptcra 
(I)avabh R iiiMswamn, Wmisatt*'^, (iopalakrishna’’)- 
Most of the eiilicr work on tlie embryology of Micio- 
etnroptei.i leh'tes to niemt>cis of the family Vc.s]>crli- 
iiomdae. Daring tbe past 20 yens the cndvryology 
(>f members of .several f.imilies <d‘ Mieroebiroptera has 
icvealea that the orient'(ton of tijc embryonic mass 
diUeis not only in dilfcrcni famdics of Microcltiroptcra 
«h>palakrishiud“*n, Ciopal tkrislina and Moghc^’*) but 
also in dillercnt indivirfuals of the same species, ni a 
few cases {<iopalakiislnn and Khap. rdc^’k Ciopala- 
knshua aiul K irindH. Where the inicntation of the 
embrvome niass has been sliown to be variable in llic 
s.nne species, the Idaslocvsts dcsciibcd were at a very 
e n lv si ige i>f dcvclopnicnt, and the embryonic mass 
in all the eases w.is still spherical. (iopalakrishna 
,md Khaparde*‘. aiul (iopalakrishna and Karind^ 
suggested iliat the embryonic knob in tiicse bats may 
loiaie within the blastocyst, as in ilie case of the mt>u.sc 
(Ruby, Potts and Wilson’*'). 

While making a rlctailed study of the early develop¬ 
ment of the Rutbus Horsc-shoc Bit, Hffinahphns nnLxi^ 
tile author examined eight late implanted bilaminar 
blastocysts, all nearly at the same stage of dovclnp- 
mciu. In every case the blasti>cYsl was in a large 
implantation chamber td the uterus, and tlic wall 
td the fdastocyst was m intimate etmtaet with the endo¬ 
metrium smcc tlic uieiinc epithelium was lost from 
all sides of the implantation chamhei. T he embryonic 
,iu*a liad expaiulcrl iiPo a Hat disc. Among the eight 
blastocysts, the embivonic disc wsis oiicntcii towauls 
the anluncsomctilal .sirlc in two, towards the meso- 
luetrial si^^Ic in tmc. towards the lateral side in two, 
towards the medial side in two and between the lateral 
and mcsomctriiil .sitlc in one. 

Wlie.rcas the earlier dcscriidions of variable, orienta- 
tivur of the embryonic mass refened to early blasto¬ 
cysts having spherical cmbrytmic mass’‘‘d*, tlic present 
study rcfeis to advanced blasUicysts witfi expanded 
cmoT>, nic disc. Hence the explanation that the 
embtyontc mass may rotate within tfic blastocyst 
covering is not tenable in the present case, '‘ he hnnl 
position <d' the placcnud disc in Rhirwhpfms nnai 
is liowcvcr invariably mcsomcti’i'il (Gopahikrishna 
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and Bhiwga.d'i^®). In all b^ts, except Tadarida brazilien- 
sis cynocephala (Stephens^'^), the tinal placental disc 
is invariably formed on the side towaros which the 
embrycnic mass is directed at the stage of implanta¬ 
tion. In Tadarida braziliensis cynocephcdcP the early 
orientation of the embryonic mass is antimesometrial 
hut the final placenta is formed on the mesometrial 
side. 

Rhinolopkus rouxi is evidently an exception among 
Chiroptera where, regardless of the variable orienta¬ 
tion of the embryonic disc in advanced implanted 
blastocysts, the final placental disc is invariably located 
on the mesometrial side. Our knowledge of the 
embryology of bats does not suggest any explanation 
of this anomaly except to presume that the allantois 
grows towards the mesometrial side through the exo¬ 
coelom formed by the separation of the yolk sac 
splanchnopleaure from the chorion in all the blasto¬ 
cysts except in those in which the embryonic disc is 
already oriented towards the mesometrial side. In 
the latter case, the allantois grows as in other bats 
(except Tadarida braziliensis cynocephala^’^) towards 
the dorsal side of the embryonic disc since the yoll 
sac lies on the ventral side of the embryonic disc. 

The author is grateful to the University Grants 
Commission for an award under the U.S.P.T. Scheme 
and to the BangaK re University for affording facilities 
for research. 

Department of Zoology, P. A. Ramakrishna. 
Central College, 

Bangalore University, 

Bangalore, 

April 2bth 1911, 
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CHANGES IN TISSUE GLYCOGEN OF A FRESH 
water catfish HETEROPENUSTIS FOSSILIS 
(BLOCH) DUE TO MERCURY INTOXICATION 

There has been much anxiety in many countries due 
to adverse effects arising from heavy metal intoxication 
as a result of rapid industrialization. Due to mercury 
intoxication minamata disease, congenital ment?! 
retardation, injury to kidney, suppression of iiriire 
and ultimately death from kidney failure, corrosioa 
of gastrointestinal tract, etc., are caused^ Thougli 
heavy metal intoxication has been studied by numerous 
investigators,^”^’ the effect of mcicUry intoxication on 
glycogen content of fish tissues has not been studied, j 
In the present investigation the effect of various con- ■ 
centrations (5, 25 and 50 ppm) of mercuric nitrate on 
glycogen content of brain, liver, kidney and muscle 
of H. fossilis has been investigated. 

Fifteen live H. fossils (18-20 cm) were acclimatized 
in the laboratory for 3-4 days. A group of 5 fishes 
was kept in the glass aquaria containing 5, 25 Md 
50 ppm of mercuric nitrate for 2-3 hours. Their liver, 
brain, kidney and muscle were homogenised and cen¬ 
trifuged for 20 minutes at 3,000 i pm in 5 ml of 1-5®J 
KOH and processed for glycogen content’^. Each 
experiment was repeated 4 times and the data were 
subjected to statistical analysis. Glycogen content 
of the above-mentioned tissues of untreated fish was 
taken as the control. 

Mercury intoxication has brought about a number 
of significant changes in the glycogen content of liver, 
brain, kidney and muscle of H. fossils. It has been 
noted that 5 ppm of mercury increases the glycogen 
content of the liver, brain and muscle but the glycogen 
content decreases in liver and muscle as the concen¬ 
tration of mercuric salt increases to 25 and 50 pp® 
(Table I). Moreover, the kidney and brain responded 
differently with the mercury salt. The glycogen 
content of kidney decreased with the increase b 
the concentration of mercuric nitrate. However, 
in the brain, the glycogen contact increased with 5 
and 25 ppm of mercury intoxication and then decreases 
when the concentration was enhanced to 50 
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Table I 

Changes in the tissue glycogen content of H. fossilis by 
mercury intoxication 
Glycogen (^ttg/g of wet wt. of tissue) 



Control ' 

Mercury intoxication in ppm 


5 ppm 

25 ppm 

50 ppm 

Liver 

2827-50 
± 150-23 

3262-50 2283-75 

± 175-60 ± 130-25 

1450-00 
± 65-10 

Muscle 

1833*75 

±75*25 

2247-50 
± 140-38 

1196-25 
± 116-39 

833-75 

±61-78 

Brain 

797*50 

±56*36 

1305*00 
± 85*67 

1667-50 
± 132-36 

652-50 

±42-36 

Kidney 

543*75 

±70*19 

398*75 
± 40*37 

181-25 
± 22-76 

142-50 
± 30-36 


Values are mean SE ± of 4 experiments. 


The result of the present study shows that the mercury 
has different effects on glycogen content of various 
tissues of the fish. Lower concentrations of mercury 
elevated the glycogen content in liver, brain, and 
muscle tissues, whereas higher concentrations depleted 
the glycogen content in the kidney. 

Department of Zoology, M. A. Qayyum. 

Safia College, 

Bhopal 462 001 

Department of Zoology, S. A. Shafel* 

Regional College of Education, 

Bhopal 462 013 (India), 

August 9, 1977. 
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ON THE REGENERATION OF LABYRINTHINE 
ORGAN OF ANABAS SCANDENS (CUVIER) 

During the course of an investigation on the func 
tion of the labyrinthine organ of Anabas Scandens 
(Cuvier), the author came across an interesting 
phenomenon of regeneration in the amputated regions 
of the labyrinthine organ. Since there was no previous 
record of regeneration of labyrinthine organ, the study 
was carried out in detail. 


Anabas Scandens in the weight range from 
10 to 25 gm were kept in the laboratory aquarium 
for over three months. They were fed regularly with 
boiled eggs. Three batches of fishes were isolated 
from the stock and maintained in individual jars. The 
labyrinthine organ was amputated in the first batch 
at the level of its origin. In the second batch, it was 
amputated leaving a small piece of labyrinthine organ 
tissue at its base. The third batch served as control. 

For amputating, the fishes were anaesthetized using 
either ether or MS222 and the labyrinthine organ was 
removed by cutting off with sterilised scissors and 
scalpels in a sterilisation chamber. The ampi-.tated 
fishes were then allowed to recover and kept in water 
containing acroflavin (antibiotic). 

Fishes amputated at the level of the origin from the 
first branchial arch (First batch) never regenerated. 
The wound healed without any regeneration blastema 
being formed. On the other hand, regeneration was 
observed in those fishes which have a little bit of laby¬ 
rinthine organ tissue at their base (Second batch). 
From this it is inferred that the base of the labyrinthine 
organ acted as a regeneration territory^ or regenera¬ 
tion field^. It took nearly three months for the 
regeneration of the 75% of the amputated 
parts. Preliminary histological studies revealed the 
presence of piilar-Iike epithelial cells, a characteristic 
feature of the labyrinthine organ of Anabas Testa- 
dineus“. Critical observations ruled out the possi¬ 
bility of heteromorphosis. 

The author is grateful to Dr. P. Govindan, Dean, 
Faculty of Science, Annamalai University, for providing 
facilities and to Dr. T. Gopalakrishna Reddy for his 
suggestions. Thanks are also due to the I.C.A.R. 
for financial assistance. 

Department of Biology, C. M. Natarajan. 

Coimbatore Medical College, 

Coimbatore 641 014, 

June 13, 1977. 
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MINIMUM LEVEL OF OXYGEN IN WATER FOR 
FISH SURVIVAL WITHOUT AIR BREATHING 

The oxygen content of natural waters vanes between 
0*04-10-0 ml/1 and. the solubility of oxygen in water 
is reduced by an increase in temperature^. Magid^ 
has reported that a concentration 4*3 mg/l (3*10ml/l) 
oxygen, Clarias lazera becomes restless, followed by 
an increase in the frequency of aerial breathing. In 
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the present work an attempt has been made to study 
the minimum level of dissolved oxygen content in 
wate*: for fish survival when their surfacing is prevented 
or thrir air breathing organ is not allowed to function. 

Channa punctatus. Bloch and Anabas testudineus 
Bloch, both air breathing fishes, have been used here 
as material for the present study. The experiment 
was divided into two series. In the first series drown¬ 
ing experiment was conducted to see the effeciency of 
their gills for the adequate supply of oxygen to the 
body. It was found that if the water is well aerated 
(6*0-8*0 ml/1 oxygen), Channa punctatus can survive 
indefinitely, but on the other hand it was observed that 
while larger specimens of A. testudineus (Weighing 
25-62 g) were asphyxiated within an hour, others 
(weighing 6-18 g) did not die till the termination of 
the experiment after 10 days, which finding, tallies 
with that of Hora^. This is possibly indicative of the 
ability of A. testudineus weighing up to 18 g to survive 
indefinitely without contact with atmospheric air if 
the water is well aerated. In the next series of experi¬ 
ments, the aeration of the water of the container was 
stopped under the same experimental conditions to 
allow depletion of oxygen in water and to evaluate the 
exact level of oxygen for their survival. Both A. testu¬ 


dineus and C. punctatus died (100% mortality) witiib 
2-3 h, as soon as the level of oxygen in water decrcasd, 
to 2*93 and 2*79 ml/i respectively. The critical levc' 
of dissolved oxygen content was 3*26 and S-lOml^b 
respectively for C. punctatus and A testiidinemt a: 
which 50% mortality took place in 35 minutes. Ai! 
'oxygen level of 3*52 mI/1 there was no mortality at 
all, but below that level signs of slight restlessncji 
were observed in both the species. This experi¬ 
ment was conducted at 30*5 i 1° C. 

It can, therefore, be inferred that if access to alnioi- 
pheric air is not allowed, C, punctatus and A. testmlimw^ 
cannot survive or get asphyxiated if the oxygen contem 
of the water falls below 2*79 and 2*93 ml/i respectively, 
Brain annoxia may be the cause of immediate deatb 
Department of Zoology, B. N. Pandey. 

Gaya College, Gaya, A. K. Chanchal. 
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RKACTIONS OF IKICYC LIC lETRADENTATE /J-KETOIMINE COMPLEXES OF NlCKEL(H) AND 
COPPICRdl) IONS WITH ARVLDIAZONllJM CHLORIDES 

K.. P. BALAKRISHNAN and V. KRISHNAN 

Dcpdrtinvni o.i hiorpianic and Physical Chcmisliy, Indian Inslitalc of Science, Bangalore 560012, India 


pLECTROPinLIC substitution rci>x:tions of coordi-* 
“ nated/)“diketones arc well known'-“.Their reuctivily 
stems mainly from tlic * qiuisiaroniuvicity ’ of the chelate 
ring. Similar studies liave also been extended to a 
few monovalent /^-kctoiminc complexes'*'^. Hfowever, 
no comprehensive investigation of reactionsof bivalent 
qiiadridentate SchilT base-metal complexes derived 
from /i-diketones a.nd 1,2-diamines has been done. 

Herein, wc report a novel type of react ion of bivalent 
tricyclic tetradei.'tatc //-ketoimine ct>mplcxes of Mi(ir) 
and Cu([0 w’ith phcnyldia/.onium chloride. The 
diiuonium coupling reaction occurs on the y-carbon 
atom of the chelated ring. 

Experxmuntal 

M,N'-ethyIeue-bis(acetylacctoneimiao)mctaI(U) com¬ 
plexes, M (AE) were prepared by the usual method^’. 

A solution of M (AE) (0-01 mole) and sodium acetate 
(O’ 1-0*2 mole, to keep the pH around 2*(v-3’0) in 
methanol was cooled to 0" C. This was treated with 
aqueous phenyidiazonium chloride {O-Ol mole) drop- 
wise with continuous stirring, '['he crystals of the 
complexes obtained wore collected by liltration, washed 
with water and recrystal Used from chloroform-methanol 
mixture. The reaction of M (AE) with phcnyldia- 
/.onium chloride in equimolar ratio alTordcd mono- 
diazo couplcU complexes, 'i'he general pattern of the 
reaction is shown below. 



Typical analytical data of some ol‘ the complexes is 
given in Table I. 

Results and Dust'ussioN 

The complc.Kcs gave satisfactory elemental analysis 
corresponding to the mono- and di-diazo coupled 
complexes. They arc deeply colou-rod, crystalline, 
stable and have good solubility in both polar and non¬ 
polar solvents. .Hi((I) complexes iue diamagnetic 
implying planar geometry arou.nd the mctal-jon. 
Cu(ll) complexes arc paramagnetic (a/, /q.fp 1*7.3 
B.M.) which indicates square planar environment 
around. 0^(11) ion. 

The substitution of y-CH carbon proton by the 
pKenyl-diazonium group was conlirmed by the absence 
of ir absorptions around 762 enr' (.v) and 1190 cm"' 
(vw) due to the out-of-plane and in-plane vibrations 
of the ring“CH respectively and also the absence 

Ciirr. Sci.—2 


Table I 
Analytical data 

Compound C (%) H (%) N (%) M (%) 

Ni(AE) (Naph), 58-33 5-20 16-90 11-83 

C.4HjaN,;OjNi (58-9) (5-35) (17-18) (11-90) 

NKAE) (N,ph-p- 59-32 5-60 15-99 11-23 

CjsHaaNgOjNi (60-30) (5-80) (16-20) (11-34) 

Ni(AE) Njpli 56-21 5-63 14-39 15-19 

CisHaJS'^O.Ni (56-13) (5-75) (14-55) (15-24) 

Cu (AE) (N.jpli). 58-24 5-32 16-90 12-80 

(58-34) (5-30) (17-01) (12-85) 

Cu (AE) (N.ph-;?- 59-20 5-31 16-36 12-29 

CH,), (59-80) (5-02) (16-10) (12-16) 

Theoretical values arc given in parentheses. 

of the ring -CH proton signal in the PMR spectra of 
the Ni(r0 complexes. The ir spectra of both Cu(n) 
and Ni([0 complexes show v (C--^N) and v (C—O) 
around 1645 cm"' (.y) and 1540 cm"' (,v) respectively. 
Slight increase in both of these frequencies are ascribed 
to the attachment of electronegative phenyldiazo 
group to the chelate ring. 

i:hc diazo-substituted /?-kctoimine complexes of 
.Ni(rr) show no signal at 4*93 S in the PMR spectra. 
This suggests that the substitution had occurred at 
t(\c y-carboit atom of tJrc chelated ring. The signal 
due to the protons of the phenyl group occurs as a 
complex multipict centered at 7*03 <5. The methyl 
protons resonate at 2*4(5 ( -N -Q-CH:, and 2*5 5 
( 0-C)~CHa. The signal due to the diamine skeleton 
pi’otons gives a complex multiplet (possibly AA' BB' 
spin system) at 3*4(5. 

We now adduce evidence that the diazonium coupling 
reaction proceeds selectively. This is demonstrated 
by the synthesis of mono diazosubstituted j5-ketoiminc 
complexes. The ir spectra of these complexes show 
bands around 762 cm"' (.v) and 11.90 cm"' (vw) due to 
the out-of-plajie and in-plane vibration of y-(CH), 
respectively. Foui* bands arc observed in the 1500- 
1700cm.‘~' region of the ir spectra of thexe complexes. 
The bands at 1638 cm"' (w), 1591cm"' (.s) and 1566 
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cm-^ is), 1520 (s) are respectively, due to v (C=K) 

and V (C-O) of the diazo-sn.bstituted and non-substi- 
tuted chelated ring of the complexes. The Proton 
Magnetic Resonance Spectra of the Nifll) complexes 
also show signals due to one y-GH proton (4*9^ singlet) 
and five protons of the phenyl group (7*33<5 multiplet), 
thereby confirming the nature of the substituted pro- 
di'icts. The generality of these reactions has been tested 
for both NiftI) and Cu(II) complexes of the ^-keto- 
imines. 

It is worthwhile to point out that the diazonium 
coupling reaction presented here is not only novel 
but opens up a new area towards the synthesis of metal¬ 
ion containing dyes. 
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ON THE measurement OF RELATIVE OSCILLATOR STRENGTHS 
V. K. PANDAY and a. K. GANGULY 

Health Physics Division, Bhabha Atomic Research Centre, Trombay, Bombay 400085, India 

Abstract 

A method is indicated for determining the relative oscillator strengths for different lines using 
atomic absorption spectrophotometry. The method is applicable to a wide range of resonance lines 
wuich show similar hyperfine structure effects, and is free from systematic errors associated with the 
calibration of apparatus. The relative‘/’values for the lines Ag-3383, Cu-3274 Mn-4030 Mn.32i7 
: Sb-2127, Eu-3334, Tm-5307 and Yb-2673 have been estimated. ' ' ' 


1. Introduction 

^OMMON methods for the measurement of osciila- 
^ tor strengths (/-values) incli Ce anomalous aispersion^, 
absorption in optically thin layers^ and emission 
measurements^. Ostroymenko and Rossikhm^ 
used the rhethod of line absorption for estimating 
Nlf taking into account differences in the emission/ 
absorption width ratios (a-values). However, as 
stated by L’vov®, this is unnecessary in the calcula¬ 
tion of relative /-values. He proposed the measure¬ 
ment of these quantities from the analytical sensitivities 
obtained in flames. A slightly different a-pproach for 
obtaining relative /walues for resonance absorption 
lines of an element showing similar hyperfine structure 
is indicated in this note. 

2. Principle 


motions of the atoms are taken into account. T he 
peak absorption coefficient is defined as ® i 


K; 


a/- 

V 9] 


M 
2RT 


g- 

mZ 


N/ 


(i) 


where the symbols have their usual meaning. On 
introducing the appropriate values of various ct>ii- 
stants and using ideal gas laws, one obtains 

0 __ 8-512 X XOi^pfVM 

K, - (.2) 

writing the absorbance in I/I^ — A.^, 

A, = K/ • • L (3) 

If a constant is introduced such that, 


Consider the absorption of a beam of resonance 
radiation of frequency v, through a cell containing 
a' metal vapour at temperature T (and having vapour 
press p in atmospheres), such that similar “ situations 
exist in the emitting and absorbing gas and only heat 


” 8-512 X JOiWML 

Combination of (2), (3) and (4) gives, 


O) 

(5) 


ana nnriinea“Tnr ~rEie 


5"-3T»UUlH. 
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:hc mciisurcmciits be repeated at a different fre- 
ncy V, it is obvious that 


jre the subscripts refer to each frequency. 

'he ratio is obtained in the following manner- 

iic use of approximate Clausius Clapeyron’s equation 
vuri.ition of vapour pressure with temperature 
cs, 

log p a 1 fi/T 0) 

zuc alplia, beta are constants characterising the 
neat under study. Using (5) we obtain 

log K,A, T=W“ a h/i/T (8) 

log Ap should be.ir a linear relationship with 
^ Such linear plots were obtained at various 


to various desired temperatures, so as to obtain appreci¬ 
able vapour pressure of the metal in the cell. The 
atomic absorbances by this vapour are measured at 
a series of temperatures using the respective resonance 
lines. 

High purity elements (better than 99-9%) are used 
in the experiments. The temperatures are recorded 
with a thermocouple. 

Linear plots of log l/T are obtained to 

evaluate mean for the respective resonance lines. 

4. Results and Discussion 

Figure 1 gives the plots obtained for the two reso¬ 
nance lines of silver, Ag-3281 and Ag-3383, and is 
typiail of the plots obtained for estimating K /K ' 
ratios in this work, tor various resonance lines. The 
data obtained on these ratios and the calculated ‘/ ’ 
values for some resonance lines are given in Tabic 1 


Table 1 

Relative ‘/’ valued' obtained for some resonance lines 


Resonance line (A) 

Element - /'// / 

Reference Experimental Present Others 


ver 

3281 

3383 

pper 

3247 

3274 

anganese 

2795 

4030 



3217 

alimony 

2068 

2127 

iropium 

4594 

3334 

lulium 

3718 

5307 

tterbium 

3988 

2673 


2*33 

I'll 

0*21 

0-2I5» 

0-12» 

0-22“ 

0-247i'> 

2*08 

2*06 

0*15 

0-155* 

O-lfiU 

0-15312 

13*95 

9*65 

0*060 

0-05611 

0-06211 
0-33* 

250 *0 

218*0 

0*0026 

0-002811 

0-000281' 

4*75 

4*76 

0*043 

0-015* 

0-0421* 

21*1 

15*3 

0*017 


13*4 

19*1 

0*011 


43*5 

29*2 

0*013 

o-oie?'*'’ 
o-n» 


sonance lines of interest, by heating the absorption 
Us containing elements under investigation to various 
mperatures and determining corresponding absor- 
inces. The mean Kp/K^' ratio could then be obtained 
3 m such plots and used to calculate the /-ratios lor 
spective lines from relation (6). 

3. Experimental 

The element to be investigated, is scaled in an evacu- 
ed quartz cell. This is heated in a suitable furnace 


Stiver : 

The relative ‘/’ values for silver Ag-3383 line calcu¬ 
lates to 0-21 on the basis of ‘/’ for Ag-3281 as 0*45’. 
This compares with the value of 0-215 reported by 
Lawrence et al.^ and the value 0*22 found by Hinnov 
and Kohn**. The value 0*12 given by Corliss and 
Bozmann* and 0*247 by Penkin and Slavenas^® 
can be understood in the light of their values for 
Ag-3281. 
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Copper : 

The value far C^-3274 is in good agreement with 
the values given by Penkin^, Ostroymenko and Rossi- 
khin% L’vov^ and by Bell Noise^^ ^Iso 

reports a value which is close to the present value. 
Fermi also found the ratio 2*0 in 

good agreement with ours. 



Fig, 1, Plots of log 1/T for silver 

resonance lines. X-axis = lO^T, Y-axis = 

Manganese : 

On the basis of 7’ value for Mn-2795 as 0-58, the 
same for Mn-4a30 and M:n-3217 are 0-060 and 0-0026 
respectively. The value for Mn-4030 agrees closely 
with those of Bell etal^\ and Huldt and Lagerquist^^ 
and is also in good agreement with other reported 
values The value reported by Hefierlin and 

Gearhart^^ for Mn-3217 is, however, lower by a magni¬ 
tude. 


Antimony : 


The ‘/’ value for antimony Sb-2127, on the basis 
of that for Sb-2068 as O’21 calculates to O’043. This 
is three times higher as compared to that given by 
Corliss and Bozmann ^ but agrees closely with the 
value 0’042 reported by LVov^®. 


Europium : 

If the ‘/’ value for Eu-45?4 be assumed 0’26’’, 
which is taken from emission measurements, value 
for Eu-3334 is calculated as 0’017 from the ratio of 
respective values. It is, however, significantly 
lower compared to that given by L’vov. However 
the ratio 15-3 for/ 4594 // 333 J obtained by us is close to 
the value of 12’8 given by Koinorovskii 
The results are significantly at variance with those of 
Corliss and Bozmann®. 


Thulium : 

The ‘/’ value obtained for Tm-5307 is 0’011. No 
data on this were available in the literature. 

Ytterbium : 

The value of ’ for Yb-2673 is obtained as 0’013 j 
and compares well with the results of Corliss anJ | 
Meggars^o. However the ratio of /asgs/Zacts d'ffws 
very appreciably with that given by Corliss and Boz. 
mann*. It appears that the value of 0’ 11 reported 
by these investigators for /2373 is due to a typograpliical 
error. 
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KINETICS OF REACTIONS OF THIOUREA, PHENYL'IHIOUREA, AND /j-TOLYETlIIOX'KI'A 
WITH SUBSTITUTED PHENACYL BROMIDES IN KIHANOU : 

STRUCTURE REACTIVITY CORRELATION 


A. M. BHATTI* and N. K. RALH AN 
Department of Chemistry, Punjabi University, Patiala 147002 


Abstract 

The kinetics of formation of thiazoles, from reactions of thiourea, phcnyllhiourca, and 
; 7 -tolyIthipurea with substituted phenacyl bromides, have been studied at four dilTci'cnt temperatures 
(30-45°). The reactions are second order in the temperature range studied. Speciiic reaction r;itcs 
and other thermodynamic parameters are reported. Isokinetic relationship is valid lor tlie (I'roe 
reaction series and the values of isokinetic temperature (jS) have been calculated. Justilication of the 
Fairclough-Hinshelwood relationship implies that the reaction series is both energy and entropy con¬ 
trolled. The series is compatible with Exner's criterion showing that the same meclianism opcridcs 
in each series. The rate constants at 40° have been correlated with the Hammett substituent 
constants, and the corresponding reaction constants computed. The values of the reaction constant 
are discussed in terms of the uncommon reactant in each series. Based upon the kinetic data and 
the discussion, two alternative mechanisms for the formation of thiazoles arc proposed. 


Introduction 

HE reaction of an a-halo ketone with a thioamide 
has been the most important method for 
thiaaole synthesis ever since it was originally 
introduced by Hantzsch and coworkersh Ready 
access to a wide selection of the required reactants 
has madb this method broadly ap'plicable. By 

proper choice of reactants, thiazoles with alkyl, 
aryl, or heterocyclic substituents (attached to any 
of the three carbons of the thiazole nuclens) have 
been prepared. Thus when the thioamide reactant 
is a thiourea, a 2-aminothiazole results in excellent 
yields^. Some workers^’-i have studied the thiazole 
synthesis kinetically. Okamiya^ studied the 

reactions of thiobenzamides with phenacyl 

bromides. Behera et reported the reactions 

of aryl tihiioureas with phenacyl bromide. 

The present investigation was undertaken 
to work out the mechanism of thiazole formation-^. 
The effect of the change of substituents in either 
of the reactants has been studied. 

Experimental 

Thiourea (GR, Sarabhai M.) was used as such. 
Phenylthiourea and p-tolylthio-urea were prepared, 
and purified by the known methods®. Phenacyl 
bromides were prepared and purified by crystalliza¬ 
tion from ethanol^-s. Absolute ethanol was prepared 
by the usual method^. 

The rates of reaction were followed conducto¬ 
metrically in the temperature range 30-45® 
(± 0-05°). Equimolar solutions (M/50) of each 

* Present address ‘ St.Stephen’s College, Deli^i 

110 007 


of thiourea (or phenylthiourca, or /7-tolylthiourea) 
and phenacyl bromide (or a substituted phenacyl 
bromide) were put into the conduclivily cell and 
the conductivity measured at difTcrent time 
intervals. The temperature of the thcrnio.stat was 
finally raised to 60® Ko ensure completion of 
reaction. The infinity reading was taken after 
readjustment of the tcmperaUire. The reaction 
rates were calculated by the method described by 
Frost and Pcarson^^>. The products of tl^c reaction 
were in agreement with the slaiulard ii.v. spectrum 
of 2-a m in o-4-phen yl th iazole. 

Results and DtscussioN 

The reaction series obey second order rate 
equation, first order each in thiourea aiul plienaevl 
bromide. The second order I'aitc constants at four 
different tem.peratLircs for the three reaction series 
are given in Tables I-Ill. The values arc the 
average oiT at least two runs and arc correct 
to ±: 2%. The Arrhenius activation energy had 
an accuracy of ±: 0*50 kcal/mole. The values of 
AH*‘ and aSI- were calculated at .30". Probable 
error limits for the aS-I^ values arc 0-8()c.u, 

The activation parameters arc relatetl t>y 
Fairclough-Hinshelwood relationship’^ and the 
isokinetic relationship’T'hc computed values of 
P and AH„^ arc recorded in the respective tables 
for the series. 

The above two linear relation.ships imply that 
the reaction series are both energy and entropy 
controlled. In other words they are neither iso- 
cnthalpic nor isoentropic. Another conclusion 
that may be drawn is that all the derivativc.s in 
^ach series react with a similar mechani.sm. 
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k litre sec~^ 


Phenacyl bromide 

30’ 

35’ 

40’ 

45’ 

E. 

kcal/mole 

AH* 

kcal/mole 

-AS* 

C.U. 

log PZ 

p-Bromo 

0-404 

0-650 

0-989 

1-501 

16*76 

16-16 

7-05 

11-694 

p-Chloro 

0-327. 

0-529 

0*821 

1-282 

17-27 

16-67 

5-79 

11•970 

Unsubstituied 

0-245 

0-406 

0-641 

1-014 

18-13 

17-53 

3-52 

12-465 

p-Methyl 

0-181 

0-309 

0-499 

0-827 

19-24 

18-64 

0-46 

13-134 

p-Methoxy 

0-1(56 

0-284 

0-472 

0-771 

19-57 

18-97 

0-46 

13-335 


j 8 = 369-6° K 


AHo^ = 18*8kcal/moJe 


Table HI 

Second order rate constants and activation parameters for the reactions of p-tolylthiourea and phenacvl bromukx 
[p-Tolylthiourea] = M/ 100 ; [Phenacyl bromide] = M/I 00 ; Solvent: Absolute ethanol 


-Phenacyl bromide 


k litre mole"^ sec*"^ 


AH* -AS* l0gP2 
kcal/mole kcal/mole e.u. 


p-Bromo 

p-Chloro 

Unsubstituted 

p-Methyl 

p-Methoxy 


j? = 366-9" 


1*421 

1*211 

0*944 

0*731 

0-690 


AH 0 ^ =19*6 kcal/mole 


P ==0-658 
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However, the Exner s criterioni-^ was also applied to 
I strengthen this conclusion. 

The applicability of the Exner’s criterion is 
difficidt when the isokinetic temperature lies within 
the temperature range of kinetic measurements^. 
But as the ^ values in each of the present reaction 
^;eries lie well away from the range of study, the 
^bove criterion is applicable. Plots of log /: (40°) 
rerst/s log 1: (30°) were drawn for all the three 
reaction series and straight lines were obtained. 
Thus the series are compatible with the Exner’s 
criterion and follow identical mechanism (under 
the experimental conditions described). 
Structure-Reactivity Correlation 
The satisfa;ction of the isokinetic relationship and 
the Exner’s criterion enables; us to correlate the 
structure with reactivity. The results of the 
structure-reactivity correlation with different scales 
of substituent constants were as follows ; 

Plots of log k against values of Brown- 
Okamoto^^ were not linear, instead a curve with 
an upward concavity was obtained. The use of 
Yukawa-Tsuno eqna;tion^-’> also was of little help, 
although the above concavity reduced gradually as 
the weightage to the conjugative effects was 
decreased. The best possible fits were achieved 
only with the Hammett <r values'^^^ This shows 
that the effects of the substituents in these reaction 
series are of the same nature as their acid- 
strengthening effect on benzoic acids, and that, 
there are no additional resonance effects. Plots 
of log ^(40°) versus <r were drawn. The slopes 
(calculated by the method of least squares) of the 
lines give the reaction constant (p) values foi' the 
three reaction series. 

The p values (given in the respective Tables) 
are positive, showing that the reactions proceed 
with a miechanism in which electrons are with¬ 
drawn by the substituents from the reaction, site 
(methylene of phenacyl bromide). Thus, the reaction 
site is made niiOre and more electrophilic as the 
substituents are changed) in, the order p-CH^O, 
P“CH 3 , H, p-Cl, p-Br. The values of p being less 
than unity, the effects of substituents in these 
reactions are not as strong as their corresponding 
acid-strengthening effect on benzoic acids. 

The' variation of p valufes among the three 
reaction series reflects the response (to accept 
attack) of the reactant other than phenacyl bromide 
(namely, the thioureas). Among the three 
thioureas, the p value for the reaction of unsub- 
stituted thiourea with phenacyl bromides is the 
highest. This shows that the reaction proceeds 
more conveniently with thiourea than with the sub¬ 
stituted thioureas, There are two possible 


explanations. Firstly, there are four H atoms in 
thiourea and any one of them can leave as a 
proton, and aid in the initial attack of sulphur 
on the mothylenc of phenacyl bromide. rini’ 


H \ ^ H 



COQH^R 




Only one H leaves (shown by solid arrow). The 
dashed arrows indicate the other three possihililies. 
In the case of -the subsjlituted thio/iireas, the 
position o.f one of the H atoms is occupied by 
the substituent and the probability of assistance 
by H is reduced toi 75%, Secondly, it is possible 
that the smaller size (or lower molecular weight) 
of thiourea makes it more responsive to attack. 
It can easily orient itself according to the mecha¬ 
nistic requirements of the reaction. In view of botii 
these possibilities the higher p value of /;-to!yl- 
thiourea rcacitioa as Ciomparcd to that of the 
reaction of phenylthioiirca, can be understood hv 
taking into account the inductive effect. The 
inductive, effect of //-tolyl is more positive than 
that of phoiiyl group. This makes the sulphur 
more nucleophilic and the initial attack is favour¬ 
ably accepted. 

Mechanism 

In the light of the foregoing discussions, the 
mechanisms shown, in Scheme 1 and Scheme 2 
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are proposed. These alternative mechanisms are 
kinetically indistinguishable. ' The rate being second 
order, the first step is the slow and hence the rate- 
determining step. The probable subsequent steps 
are unimolecular and are fast, so that they do not 
affect the kinetics. 
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STUDIES IN RUBIACEAE—III 

Structure and Development of Ovule and Seed of Oldenlatidia gracilis DC. 

G. SHIVARAMIAH and K. SANKARA RAO 
Department of Botany, St. Jhseph's College, Bangalore 560 001, India 


A' REVIEW^ of the early embryologicaJ literature 
on Rubiaceae reveals that Oldenlandia, a genus- 
with several species, have received little attention 
except for the contributions of Raghavan and 
Rangaswami^ on O. alata and Farooq^'^* on 
O. corymbosa and O. nudicaulis. There is thus 

scope for further work on more species of this 
genus. The present investigation deals with the 
structure of the ovule, development of the female 
gametophyte, endosperm, embryogeny and structure 
of seed of O. gracilis DC. 

O. gracilis are slender erect herbs with small 
white flowers and elongate capsules. Flower buds 
and fruits were collected in July from the National 
Park, Banner^atta, Bangalore District and fixed 
in Formalin-acetic-alcohol; n-Butanol series was 
used for dehydration and infiltratidoa; Paraffin 
sections were cut at 8-10 pm and stainedi with 
Heidenhain’s haematoxylin and oounterstained with 
erythrosin. 

The ovary is inferior, bicar^llary syncarpous 
and bilocular with numerous hemianatropous, 
unitegmic and tenuinucellate ovules home on 
axile placentae. The nucellus is highly reduced 
and appears as a small papillate growth on the 
placenta. The integument initiates its growth as 
the female archesporium, represented by a single 


cell, differentiates hypodermally in the niiccniu, 
The archesporial cell fund ions directly as tfe 
megasporocyte which lies directly under tlie 
nucellar epidermis, consisting of only two cells 
(Fig. 1). The nucleus of the megasporoeyk 
Undergoes meio'tic divisions resulting in a linear 
tetrad of megasporcs (Fig. 2). By this time, tlie 
integument grows around crushing the nucellar 
epidermis. A marrow micropylar canal is formeil, 
The integumcat which is 5-7 cells, thick does not 
form an integumentary tapetum around k 
embryo sac. 

The megaspore at the chhlazal end of the tetrae 
functions while the upper three degenerate (Fig. 21. 
The functional megaspore after undergoing three 
succes'sive free nuclear divisions gives rise to tfe 
8 -n,ucleiate embryo' sac (Figs. 3-5). In the mature 
embryo sac, the synergids are hooked. The hv> 
polar nuclei fuse* before fertilization to form a 
large secondary nucleus which lies abutting the 
egg cell. The antipodals arc organised in'o 
large cells andi degenerate soon after fertilization. 
The embryiOi sac at the time of fertilizatioa is 
slightly curved (Fig. 6). 

Fertilization is porogamou^. One of the 
synergids is destroyed during the entry of the 
pollen tube into' the embryo sac, The primaiyi 



VoL 46, No. 19 1 
Oct. 5, 1977 J 


Studies in Ruhiaceae—III 



y 

/'s 


V'^'y ■ ' 

.(•,1 -V , , 
'"'-'v' t* f ' 


ii 


i 


" I'3j 

' 13 

V t'T '\ ■■ 

/. J- I V.vA 


" 

13 




/-■ 

MX I ^1^191? 




# mk 


m 

m$ 





:• :;y^ 








x\ iAv mA.')/''/■^''' 

,- ! 1. 1 / /jQ 


xV'<' 




P;*.. /rS. S\l- <>™'-'>»>™s n,«.„p„„ 

Fig. 19 Part of seed showing testa x 1600 ^^^20 of ^ 

. , ica cb products of zygote ; ci/m pioducts SM nrod.t endosperm, x 1.6( 

«; ^ ai’di', derivatives of cfl;e/irf, e«rfoym;ey embry) ^ ^ ' "• " ’ 

Cuir Sci—-3 









664 Effect of Lipid Peroxidation on Acid Phosphatase of Rat Tissues fCumi 

I Sciem 


endosperm nucleus divides earlier than the zygote. 
No wall is laid down between the daughter nuclei. 
The two nuclei thus produced move apart and 
enter a series of simultaneous free nuclear divisions 
to produce about sixteen nuclei in the much 
vacuolated cytoplasm (Fig. 7). Shortly after the 
nuclear divisions stop, the cytoplasm with the 
encloised nuclei movbs centrifuigally forming a 
peripheral layer enclosing a central vacuole. 
Simultaneous wall formation commences first 
towards the periphery (Fig. 8) and soon the entire 
fertilized embryo sac becomes cellular (Fig. 18). 

-Division of the zygote takes place as cell walls 
are laid between the free endosperm nuclei. Its 
segments transversely resulting in a terminal cell 
and a basal cell cb (Fig. 9). The basal ceil 
divides transversely to form two superposed cells, 
m and ci. Each of these cells divides transversely 
to produce four cells, d, /, n and n' basipetally. 
Meanwhile, the terminal cell ca also divides trans¬ 
versely, forming cells I and V (Fig. 10). Longi¬ 
tudinal divisions in these cells give rise to the 
quadrants, octants and later stages (Figs. 11-14/. 
Further divisions in the tier /' take 
place more rapidly than in the tier / (Fig. 14). 
Eventually, the embryO' becomes globular, heart- 
shaped and ultimately, dicotyledonous (Figs. 15-17). 
The various regions of the differentiated embryo 
are the following : Cotyledons and stem apex 
from /; hypocotyledonary region and all parts of 
the root except the root cap from /' ; root cap 
and part of the suspensor next to the embryo from 
m ; remaining portion of the suspensor from cL 
The basal ^suspensor oell tends to be Vesicular 
with dense cytoplasm and large nucleus. The 
suspensor remains persistent for a long 
time. The emlbryogeny of Oldenlandia gracilis 
conforms to the Nicotiana variation of the Solanad 

type't. 


The cells of the endosperm contain plenty of |: 
starch grains (Figs. 18 and 20). The developing I 
embryo- consumes part of the endosperm around its I 
vicinity forming a central cavity. In the mature 1 
seed, the endosperm persists in the form of five J 
or six layers. The umer layers of the integument 
are crushed by the developing endosperm. The 
testa is represented by three layers, the outer¬ 
most of which shows tangentially-stretched, tannin- 
filled cells (Fig. 19). 

Fagerlindi has shown probable lines of reduction 
in the archesporium and nucellus in 
Rubiaceae. The nucellus and the archespo¬ 
rium in Oldenlandia gracilis conform to his^ 
Oldenlandia type. An integumentary tapetum ii 
mot differentiated in this species. Hooked synergida 
noticed here are also reported in 0. nudicaiilk 
Non-nucleate cytoplasmic vesicles formed during 
endosperm development in O. conmbosa and 
O. nudicaulis were not observed in this species. 

The 'suspensor of the embryo is five-celled in this 
while it is less than five-celled in 0. corymbosa 
and O. nudicaulis. The basal suspensor cell appears 
to be feebly haustorial. A similar basal suspensor 
cell has been noticed in Ricimrdsonia, Leptodermh 1 
(FagedindO, and Oldenlandia nudicaulis (Farooq^). 
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EFFECT OF LIPID PEROXIDATION ON ACID PHOSPHATASE OF RAT TISSUES 

LAILA PHILIP, THOM\S GEORGE, N. JAYANTHI BAT and S. KRTSHNAMURTHY 
Department of Biochemistry, T.D. Medical College, Alleppey 688005 


npHE toxic '•effect of peroxides produced by 
peroxidising unsaturated fatty acids on certain 
celluilar functions has been well documentedi"*"^. 
Bsrnheim et al.^ have shown that fatty acid 
peroxides inhibit some oxidative enzymes ; Wills"* 
has reported that different enzymes like urease, 
glyoxalase and papain are inactivated by preincuba¬ 
tion with linoleic acid emulsion. Acid phosphatase 
is a typical lysosomal enzyme and as 


such is widely used as a marker enzyme for 
folliowing lylsosomal damage^*. The amount of 
enzyme leaked out into the medium gives ik 
damage of the lysosomal membranes. It 
been established that lipid peroxidation of the 
organelles’ membranes i's the basic mechanism fir 
the increased leakage of their constituent enzyme' 
like acid phosphatase, cathepsin, etc., into the 
medium®"-'^. However, whether lipid peroxidation ^ 
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per se, has any direct effect on acid phosphatase 
of the tissues has not been studied so far, and, 
in the present study we report the direct effect of 
peroxidising linoleic acid on the activity of acid 
phjosphatase off rat tissue homogenates, - brain, 
liver, kidney, heart, spleen and serum. Lipid 
peroxidation is monitored by estimating the 
malonic dialdehyde formed, during the peroxida¬ 
tion by thiobarbituric acid.-h 
Albino rats of both sexes (weight range 100- 
130 gm) were starved overnight and sacrificed by 
heart puncture imder light ether anaesthesia. Blood 
and the various tissues were immediately removed 
and the serum, separated in the cold. The tissues 
were washed with ice cold saline and the homo¬ 
genates prepared in cold 0-25 M sucrose in a glass 
Pbtteir-Elvehjeni-typia homogejniser and filtered 
through a cheese cloth. The cell debris were 
removed by slow speed centrifugation in the cold 
and the supernatant used as enzyme sources. No¬ 
attempt was made to isolate the lysosomal or 
mitochondrial pellets, since our interest was only 
to study the changes in the total enzyme 
activity of the tissues. Pure linoleic acid (10 gm) 
in 100 ml of petroleum ether (60-80°) was first 
passed through an a.lLimina column and the eluant 
was freed of contaminated peroxides by repeated 
extractions with methanol : water (3 : 1) and the 
petrol layer containing linoleic acid was con¬ 
centrated under nitrogen at 40° C. The oily 
residwe was treated with 0*1 N NaOH to pH 7*0 
and made up to 10% emulsion with distilled water 
and stored in freezer. Linoleic acid hydroperoxide 
(LAHPO) was prepared following the method of 
O’Brein'^o and finally 10% (v/v) emulsion was 

prepared using 1% Tween-80 in. water and stored 
in the freezer. Linoleic acid and its hydroperoxide 
emulsion were prepared fresh every week. The 
linoleic acid thus purified gave negligible pink 
colour when treated with TBA indicating that the 
preparation was essentially free of peroxides. 
Acid,phosphatase was assayed^"^ using sodium phenyl 
phiosiphate as substrate. The assay system 
essentially contained 300 moles of acetate buffer 
(pH 5*0), 30^ moles of the substrate and suitable 
amount of the enzyme in a total volume of 6 ml. 
The incubation was at 37° C for 60 min. and the 
phenol liberated estimated by Folhi-Ciocaiiltaiic 
reagent. Suitable controls including one for 
spontaneous hydrolysis were run for every experi¬ 
ment. To study the- effect of linoleic acid emulsion 
Or LAHPO emulsion, 1 ml of the required emulsion 
Was included in the assay system and aliquots of 
1 ml each were withdrawn at the beginning and 
end. of the incubation for TBA measurement as 
dsecribed by Krishnamurthy and Bierf'^. When 

Curr. Sci.—4 


LAHPO was present in, the assay system, the 
initial TBA index was high (about 0*6) but no 
significant increase was found at the end oi 
60 min. incubation. Results arc summarised in 
Table I. It may be noted that dilute tissue 

Tabu: f 

Linoleic acid peroxidaiion and its hydroperoxide and 
acid phosphatase of rat tissues 

Pcroxidi'tion “<> 


Tissues 

Activity 

(rBA index 

inhihiti( 




incre.'.sc) 

of activi 

Brain, (10) 

63 1. 

10* I 

0*07 1 ()-0l 


Brain 1 LA 

33.1: 

5*2 

0-28 1 0*06 

48 

Brain -|- LAHPO 

30 1 

6-1 


52 

Heart (8) 

72 1„ 

8-2 

0*0.3 


Heai t -[- LA 

41.i.: 

7-2 

0-26 1 ()-04 

4.1 

Heart + LAHPO 

38:1 

5*3 


47 

Liver (6) 

170 1 

13-2 

()-06 


Liver -I • LA 

173d 

14*8 

0*25 LO-03 

Nil 

Liver 1-LAHPO 

168 1 

12*8 


Nil 

Kidney (6) 

220 1 

16-2 

0*04 


Kidney 1- LA 

216 I 

15*1 

0*16 1 0*04 

Nil 

Kidney -b LAHPO 

222 1 

17-2 


Nil 

Spleen (5) 

260 1 

.14*2 

0*05 


Spleen f- LA 

250 1 

12* 1 

0*42 1 0*06 

Nil 

Spleen -|- LAHPO 

246 1 

16* 1 

•• 

Nil 

Scrum (3) 

46 ! 

. 4 

Nil 


Scrum d- LA 

31 1 

6*1 

Nil 

33 

Scrum d LAHPO 

301. 

3-5 


32 

Values arc mean 

.1-^L 





Number in purentbesis indicdcs observations. 

Activity—•‘ju. moles of p'^cnol liberaied/lu)U!7g tissues. 

LA —Linoleic acid (N;». salt). 

LAHPO—Linoleic acid hydroperoxide. 

homoigcnatcs catalylsc the peroxidation of linoleic 
acid (sodium salt) emulsion at pit 5*0 eoidirming 
the earlier report of Wills’-. Even brain homo¬ 
genates, Which can peroxidiso by itself, increases 
the rate of peroxidation of linoleic acid while 
serum inhibits the same as reported by Barber^’*. 
The acid phosphatase activity of the tissues is 
resistant to peroxidising lipid, :in the case of 
liver, kidney and 'spleen while tolh bAtln and 
heart enzymes are inhibited up tO' about 40-50% 
when peroxidising liniolcic acid is included in. 
the reaction mixture when, a-tocopjerol or a 
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synthetic antioxidant, DPPD, (Diphenyl-P-Phenylene 
diamine) incorporated in the incubation medium, 
both lipid peroxidation (TBA pigment formation) 
and inhibition of the enzyme activity are decreased, 
although 100% recovery of the original activities 
were not obtained (To be published elsewhere). 
Serum acid phosphatase however showed a different 
pictuirci, in as much as, although serum itself 
inhibited peroxidation of linoleic acid, the enzyme 
activity was inhibited by about 30% in presence 
of linoleic acid. It may be concluded therefore 
that the acid phosphatase activity of the various 
tissues may be differentiated according to : 
(a) liability against peroxidation damage per se 
(brain and heart enzymes), (b) not effected by 
such peroxidation (liver, kidney and spleen 
enzymeis) and (c) non-specific inihibition by 
linoleic acid without peroxidation (senim enzyme). 
These results are in agreement with the more 
generalised observations of Wills^, whO' ha^ 
shown 4 groups of enzymes : (1) no effect by 
both saturated and unsaturated acids, (2) inhibited 
by both saturated and unsaturated acids, (3) inhibited 
only by uhsturated acid and (4) inhibited more 
by unsaturated acid than saturated acid. Our 
results show that acid phosphatase, one of the 
marker enzymes studied to, determine lysosomal 
damage, which is implicated as due to free-radical 
effect by peroxidising lipidt, is itself inhibited by 
such peroxidation, in brain and heart. The 
different degrees of stability towards peroxidation 
damage of brain and heart enzymes as against 
those of liver, kidney and spleen do not, however 
correlate with the rates of the tissue catalysis of 
linoleic acid ^roxidation since spleen gives the 


maximum peroxidation in agreement with the report 
of Willsalthough its enzyme activity is not 
affected. Similarly both liver and kidney homo¬ 
genates actively catalyse peroxidation, while 
enzyme activity remains unaffected. Hence tlv 
enzyme stability of various tissues has also to be 
taken into consideration when studies on lysosomal 
acid phosphates are conducted. The effect of 
preformed linoleic acid hydroperoxide closely 
follows the effect of actively forming peroxides 
for linoleic acid in its effect on the activity of 
phosphatases of the various tissues. 
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OBITUARY 

S* R. S* Sastry 


We regret to announce the sad demise of Mr. S. R. S. Sastry on 23rd September 
1977 due to pulmonary embolus. Mr. Sastry joined Current Science in 1938 and 
rendered it loyal and devoted service for nearly 40 years. He became the Manager 
in 1949 and Publisher in 1962. He contributed much to the growth and success of the 
journal. 

He is mourned by his wife, his six children, and a large number of friends and 
scientists associated with Current Science. 
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LETTERS TO THE EDITOR 


prelimbsary crystallographic data of 
manganous uranyl acetate 

HEXAHYDRATE 

Yellow single crystals of manganous uranyl acetate 
hexihydratc ware grown by the evaporation of an 
aqueous solution containing equimolar proportions 
of hydrated manganous and uranyl acetates. The 
preliminary cell parameters, obtained from oscillation, 
rotation and Weissenberg pictures, were refined by the 
method of least-squares using several high angle reflec¬ 
tions in the (hOl) and (hkO) Weissenberg photographs. 
The space group was obtained from the systematic 
absences. The density was measured by the method 
of floatation using a liquid mixture of bromoform and 
carbon tetrachloride. The crystal data are presented 
in Table I. 

Table I 

Crystal Data of Manganous uranyl acetate hexahydrate 
Manganous uranyl acetate hexahydrate MnUO^ 
CCHsCOO)^. 6H2O 
System; orthorhombic 

a = 20-133 (16), fi = 12-602 (II), c== 7-790 (6) A 
Volume of the unit cell = V = 1976-3 
Formula Weight = F. W. = 667-27 gm. 

No. of molecules in the unit cell ~ Z == 4 
Density (observed) = 2*23 gm. cm~^ 

Density (Cilculated) =2*24 gm. 

Linear absorption coefficient ju (CufcCa) ™ 344*9 cm"i 
Space group : Pna2i or Pnam (Conditions: Okl; /cl-/ 
== even hOl; h — even 
001; / = even) 

Three dimensional X-ray intensity data (likL, L ^ 0 
to 6; hKl, K = 0 and 1) were collected by the multiple 
film equi-inclinrtion Weissenberg procedure using 
CaKa radirtion. Spot shape, Loreatz-polarizition 
and absorption corrections were applied in the usc-al 
way. Using a three dimension'll Patterson synthesis 
computed with 1197 observed reflections, the heavy 
atom, uranium, was located at (0* 17, 0*043, 0*25). 
The complete structure will be elucidated by Fourier 
methods and reported later. 

We are grateful to Professor K. S. Chandrasekaran 
for his kind encouragement and one of us (.RKR) is 
thankful to the University Grants Commission for the 
award of a Junior Research Fellowship. 

School of Physics, R. K. Rajaram. 

Madurai University, J. K. Mohana Rao. 

Madurai 625 021, July 18, 1^77. 


ISOLATION OF MASLINIC ACID FROM 
CALUCARPA ARBOREA ROXB. 

Callicarpa avbovea Roxb. (N.O. Vcrbcnaccc.e) is a 
moderate sized tree with ever green leaves’, locally 
reputed to be a core for ciil'ineods diseases'^. Extrac¬ 
tion cf the heartwood with licxane and methanol 
yielded only small quantities of cxtracl-.’blc materia! 
(hexane extract: 0*2%, methanol extract: ()*4!’„). Ofi 
careful cohmui chromatography over silica gel, hcxunc 
extract gave rise to /i-sitosterol only and methanol 
extract furnished olcanolic acio. Both wcic identi¬ 
fied by direct compj.rison with authentic specimens 
and also through their derivatives. 

The leaf powder was similarly extracted with hexane, 
chloroform and ethyl acetate. Careful ohromaK^- 
graphic separation on alumina using hexane a.nd 
hexane-benzene mixtures, yielded lupeoP, m.p. 210 • 
212% (a),, -h 23% acetate, m.p. 212 215% (a)^ 1 45"; 
^-amyriiv', m.p. 19.9"; (a)^ -1- 88"; acetate, m.p. 235"; 
(a)u % 86’ and /J-sitostcrol, m.p. 134-135(a),,—35' ; 
acetate, m.p. 125-127'% (a)j,~-37'h All of them were 
identified by direct comparison with authentic su.mples 
and through their derivatives like acetates and ben¬ 
zoates. 

The chloroform and ethyl acetate extracts weic 
chromatograplied on silica gel separately. Using ben- 
zcnc-ethyl acetate mixture (1: 1) as the eluent, la 
both the extracts olcanolic acit/% m.p. 304 306", 
(a)^ "I" 76% methyl ester acetate, m.p. 216 218"; (a)i, 
-h 56"^, was founa and identified through its mcKiyl 
ester acetate. In the ethyl acetate extract, besides 
ursolic acid’’, m.p. 275-278"; ^a),) 1 63'% methyl ester 
acetate, m.p, 168-169"; (a)„ -1- 58'’, identified through 
its methyl ester acetate, there was a more polur tiilci- 
pene which analysed for a dihydr().xy tritcjpcuc mc>iu) 
carboxylic acid. 

It crystallised us small needles from mctluinoL 
ni-P. 266-269'', (a)„ 1- 40'^ diaccliitc, m.p. 
234-235 ; (a)p-1- 32“; a methyl ester diacctatc, m.p. 
180-182°, (a)„-F 35 '; LR. 1746, n20 cm 

From the I.R. spectrum of the later derivative, it 
appears that the compound contains two easily acyl able 
hydroxyls. The p:ircnt tritcrpcnc carboxylic acid 
reacted with one mole of periodate in 9*5 hours, suggest¬ 
ing that it could contain 1, l-tnma glycol systenF, 
The methyl ester diacetate furnished a M ' ion at m/c 
570 and Retro Diels Alder fragments at m/c 262 (100%) 
and lu/e 308 (3* 8%). These two fragments confirm that 
ring system A carries the glycol. The NMR spectrum 
of the methyl ester diacetatc also confirms the tram^ 
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glycol system. (5 2*ors)-3H, 2*08 (s)-3H for Jwo 
-COCH 3 ; 5 3-68 (s)-3Hfor -COOCH 3 ; 5 4-85 (d)- 
IH a = 10 Hz) for Q-ocH; S 5-15 (m)-lH for 
5 5-31 (t)-lH for Ci 2 -H. All these spectral measure¬ 
ments s iggest that the dihydroxy triterpene mono c'.rbo- 
xyiic acid could be maslinic acid, 2 a, 3 j 8 -dihyaroxy 
olem-12-en, 28-oic acid. The identification was 
finally confirocied by comparison with an authentic 
sample, earlier isolated in these laboratories from 
Eugenia jambolona^. It was first reported in Crataegus 
oxyacantha^ and also from several plants of 
Myrtaceae®’^®. 

One of the authors (V'LN) is thankful to C.S.I.R. 
for a Junior Research Fellowship. 
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A NEW SYNTHETIC BIFLAVONE 

Biflavones are usuafiy synthesised by the simple or 
crossed Ulimrnn condensaticn of the appropriate 
iodoflavones the dehydrogenaticn of the bichal- 
cones^, double B?Jcer-Venkataraman transformation 
of the suitable biphenyl derivatives-^’® followed by ring 
closure and the Allan-Robinscn ccndensation of the 
biphenyl derivatives®. 

The Algar-Flynn-Oyamada (AFO)^’® oxidation of 
chalcones gives flavonols through the intermeci'.cy of 
fl?.vanonols. In the present communication, we wish 
to report the synthesis of the biflavone ( 3 ) by the oxi- 
■ dation of the bichalcone ( 2 ). 

Reaction of 2,2'-dihydioxy-4, 4',6,6'-tetramethoxy- 
3,3'-diacetyibiphenyP’^ ( 1 ) with anisaldehyde 
•presence of- alkali produced the bichalcone^ 


Reaction of alkaline hydrogen peroxide on the bicli?!, 
cone ( 2 ) in pyridine at 65° gave 1-3, II-3-dihydioxy-H, 
II-4', 1-5, II-5, 1-7, II-7-hexamethoxy [1-8, 1T8] bifl;! 
vone (3); m.p. 228-229°. IR-spectru.m of the bifl;. 
vonc (3) showed absorption at 1630 (chelated cartoiiyi) 
and 3300 cm"^ (OH). Mass spectrum showed mok. 
cul ,r ion peak i.t m/e 654 c,nd the general tragineii. 
tat ion pattern was typical of a C-C -1 inked biflavciie, 
(3) on acetyl tion with acetic anhydride nid pyriiint 
gave tl e diacctatc (4), m.p. 175-176'’. IR-spectii.m of 
compotind (4) showed absorption at 1640 (C-0) 
and 1780 cm~^ (acet .te). Acetylation of tlie 
3-hydroxyl produced the shift (-1- 10 cm“i) to higlcr 
wavelength. NMR spectrum of the diacctiUc ((lu 
MHz, CDCI3, TMS as internal slandaid, 5 ppm); 

I- 95 (s, 2 OAc), 3-7 (s, 2 OMe), 3-80 (s, 2 OMe). 
4* I (s, 2 OMc), 6-5 Cs 2 H), 6-6 (d, J - 10 Hz, 4H) 
and 7-2 (d, J =- 10 Hz, 4 H). The doublets at 6-(i 
and 7-2 integrating to a total of 8 piotons and forii'- 
ing a clear A 2 B 2 pattern, are due to protons at 1-3', 

II- 3', 1-5', II-5' and 1-2', 11-2', 1-6', 11-6' posilknj, 
This typical AIB* pattern is usually obseived whu 
C-4' is substituted. A comparison of the NMR 
spectiiim of the diaceta.te (4) with those cf the methyl 
ethers of biflavones^indicates that tie single! 
at 6*5 is due to the two equivalent protons r.t ih 
1-6 and II ~6 positions* 



( 2 ^ 
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the peroxydisuJphatc ion on the plicnoxidc is at the 
oxygen or carbon atom. Bchrman also concluded 
that the evidence from the Hammct plots" is not of 
great value in distinguishing the above two possible 
electrophilic attacks. Wc wish to repoi t here the possi¬ 
ble attack by a careful andysis of the kinetic dr.la. 

In the case of p-halogcnophcnols, t!«c rate of oxida 
tion ofp-lluorophcnol is almost twice Ihan that obsci ved 
for phenol and the rates of oxidation of p-brojno- 
and p-iodopbcnols arc lower. /;-ChIt)rop!icnoI has 
the same rate constant as that of phenol (I'ahlc 1). 
The observed rate constants cannot be cxphtiiicd on 
the basis of h M clTect of the halogen atoms t!>oi'gh 
this effect js in the order/?-F > p Ci > /;-Br> /; I. If 
this effect is important, then the rate constants of all 
the /7-haIogcnophcnols should be higher than phenol. 
A clue as to the possible site of attack as well as a.n 
explanation for the observed reactivities may be obtained 
if wc take into account the possible rZ-orbital resonance 
in the case of /?-chIoro-, p-brojno a.nd /^-iodophcnols. 
It has been well established by Baliah and co-workers-'* •’ 
that chlorine, bromine and iodine can expand their 
valence shells by the utilization of their vacant d-orbita.ls. 
Such a rZ-orbital rcson'ince becomes signilicaiU when 
electron-donating groups are present para to the halo¬ 
gen atom (Cl, Br, or I). In the Bibs oxidation, {ihcnc-- 
xide ion is present and due to the d-orbital participation 
p-bromo- and p-iodophcnoxidcs receive «> signilicam 
contriubution from structure A, which will reduce the 


ON THE MECHANISM OF THE ELBS 
PEROXYDISULPHATE OXIDATION 

The kinetics of the Elbs oxidation of phenols by peroxy- 
disulphate in alkaline medium has been investigated 
by Behrman^j" and it has been concluded- that it is 
difficult to decide whether the rate limiting attack by 


A 


X - Cl, Br or I 


electron density at oxygen. In p-lli'.orophenoxidc such 
a dTT-bonding is not possible and due to the 1 M 


Table 1 



The effect of substituents on the . 

rate of oxidation of phenol^ 


Phenol 

/c 2 ,t-/mol-min 

Phenol 

kj.l/niol min. 

Phenol 

p-Fiuorophenol 
/7-Chlorophenol 
p-Bromophenol 
p-Iodophenol 
p-Met hoxypheno 1 
i?-Methylphenol 
p-Cyanophenol 
p-G irboxyphenol 

M6±0-00 

2-42±0-01 

M7i0-04 

0-970 ±0-04 
l-05±0-00 
20-6±l-0 
5-62±0-05 ' 

0-140 

0-I55±0-005 

w-Fluorophcnol 
m-Chlorophcnol 
/w-BromopJicnoI 
m-Iodophenol 
m-Met he xypheno 1 
w-Met hyl pJi cno 1 
m-Cyanophenol 
/«-Carboxyphen o J 

2, 6-di-/-Butyl pheno 1 * 

0-752 1 O-OO.I 
0-.15() 1 0-004 
0-38.1 

0-398 

2-55 1 0-1 
1-44,1 0-06 
0-225 1,0-003 
0-327 J.0-009 
31-0 1 0-5 


“General conditions; Phenol-peroxydisulphate ratio = 10; 1*7 M KOIi Temperature 

* In the case of 2, 6 di-/-butylphenol, 0*85 M KOH, 40% dioxane under nitrogen. All the values arc taken 
from reference 2. 
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effect of the fluorine atom the electron density at oxygen 
will increase during the course of the reaction. The 
different reactivities of the j 7 -halogenophenols now 
become understandable if the site of attack is oxygen 
and not the ortho-carbon atom. The rate constants for 
j 7 -chloro-,p-bromo- and />-iodophenols are either equ.al to 
or lower than phenol since the (i-orbital resonance redu¬ 
ces the elect, on density at oxygen. The singul ar behavi¬ 
our of p-fluorophenol, that is its higher rate constant, 
results due to the + M effect of fluorine. If the above 
explanation is correct one should expect all the 
w-halogenophenols to behave in a similar manner since 
contributions from structure A is not possible. In 
fact the experimental results indicate that all the four 
m-halogenophenols have lower rate constants than 
phenol {see Table 1). 

If the attack is at oxygen one should expect that 
when an electron-releasing group is present in a para- 
substit ited phenol then it will have a higher rate con¬ 
stant than phenol and the rate constant will be lower 
if the substit.ient is electron-withdrawing. The results 
in Table I substantiate this prediction, /^-Methoxy- 
phenol is oxidised about 20 times faster than phenol 
and p-cyanophenol about 10 times lower than phenol. 
It appears, therefore, that in the absence of steric effects 
the electrophilic attack is at oxygen. 

The authors wish to express their thanks to Prof. 
K. Arumugim for helpful discussions. 

School of Chemistry, C. Srinivasan. 

Madurai University, . S. Rajagopal. 

Madurai 625 021, 

July 11, 1977. 
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1, 3-ADDlTION REACTIONS OF BENZONITRILE 
OXIDES TO BENZIMIDAZOLES : SYNTHESIS 
OF l-[(HYDROXYIMINO)ARYLMETHYL]- 
IH-BENZIMIDAZOLES AND THEIR 
2-METHYL ANALOGS 

Primary and secondary amines undergo 1, 3-addition 
reactions with benzonitrile oxides to give the corres¬ 
ponding benzamide oximes^* Such reactions have 
not been investigated so far using heterocyclic bases 
containmg N-H function. The 1, 3-addition of benzo¬ 
nitrile oxides with benzimidazoles have now been 
carried out to know the course of the reacticn and the 
nature of the products formed. 


When benzhydroximic acid chloride^ ( 0-01 mole) 
was allowed to react with benzimidazole ( 0'02 mdc) 
in methanol at room temperature, a coloi’-rless crys¬ 
talline compound, m.p. 181° C(M-f 237)sep?,rated ou 
from the reaction mixture. Its i.r. spectrum (KBrJ 
showed an intense, broad absorption at 31CO-25COcirr^ 
(oxime O-H) and another absorption of medium inten¬ 
sity at 1600 cm-i (C=N). On the basis of this evidence 
and analytical data, the compound has been assigned 
the l-[(hydroxyimino) phenyl methyl]-lH-benziniida- 
zole (I, R = H, Ar = Ph) structure. Simihrly, 2- 
methyl-benzimidazole also reacted with benzhydroxinJc 
acid chloride to give I (R = CH 3 , Ar = Ph). Tlis 
reaction has been extended to differently su.bstitiued 
benzhydroximic acid chlorides and the products ob. 
tained have been characterised as I (Table I) by analogy. 
That the reaction is proceeding through the interrae- 
mediacy of benzonitrile oxide is confirmed by rerciing 
the latter, freshly generated from benzhydroximic 
acid chloride and triethylamine, with benzimidazole 
(R = H), when I (R = H, Ar == Ph) is obtained in 
almost qu.antitative yield. 

Table I 

1 -[Hydroxyimin o) arylmethyJ] -1 lA-benzlmidazoks, P 


SI Ar - 

R= 

=H 

R= 

UH 3 

No. 

Yield 

(%) 

M.P .2 

CO 

yield 

(%) 

M,P,= 

(‘Cj 

1 . Phenyl 

75 

181 

73 

218 

2 . 4 '-methylph.enyI 

87 

201 

80 

210 

3. 2'-chlorophenyl 

70 

196 

88 

221 

4. 4^-chlorophenyl 

72 

199 

72 

233 

5, 3'-nitrophenyl 

96 

221 

70 

231 

6 . 4'-nitrophenyl 

75 

227 

72 

247 

7. 4'-methoxy- 
phenyl 

78 

210 



8 . 3', 5'-dichloro- 
4'-methoxy- 
phenyl 

75 

221 




1 . All the compounds are recrystallised free 
methanol and gave satisfactory analytical vali'f! 
for carbon, hydrogen and nitrogen. 


2. Melting points t re nncorrected. 
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I (Ar = Ph, R ^ H) on acid hydrolysis v-nder re- 
fluxirig; conlitions resulted in the formation of benzi- 
mida^iole (II, R = H) and the acid iTTI, Ar Ph). 
Bscicm ina rearrangement of I using reagents lilce thionyl 
chloride, phosphorus pentoxide and polyphospboric 
acid did not result in the formation of either of the two 
possible anilides. 

Attempted dehydrogenative cyclisation reactions of 
I (Ar -= Ph, R = H) to 3-phenyKl, 2, 4)-oxadiazoIo- 
4,5—i^)-] 3 enzimidazole using reagents like alkaline 
)3tissi \m ferricya.nide, ferric chloride were also un- 
.uccessful. However reaction of I (Ar — 3, 3'-dichloro- 
h-iTtethoxyphenyl, R = H) with phosphorus trichlo- 
ide in chloroform gave It (R = H) and the nitrile 
V (Ar = 3, 3'-dichloro-4-methoxyphenyI). The re- 
ults are summarised in Chart I. 


CHART“I 



Fall details of the dehydrogenative cyclisation and 
rolysis results of I will be published elsewhere. 

The axithors are thankful to Prof. T. Navanecth Rao, 
jhI, Oept. of Chemistry, for providing facilities. One 
the s.uthors (B. R. R.) is gratefu.l to U.G.C. for 
ancial assistance. 
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ammonium sulphate as a thyroid 
nhibitor in the freshwater teleost 

CLARTAS BATRACHUS (L.) 

iSE^^cE of pesticide residues has been reported in 
fishes, by several investigators®’^. But very little 
knovsm about the effect of commonly used fertili¬ 


zers on the endocrine physiology of the fishes. As 
the thyroid gland of the teleosts is in the form of 
scattered follicles in the pharyngeal regicn, surgical 
thyroidectomy is not possible. Hence, thyroidectomy 
is accomplished with the aid of radioiodine^’^. Thy¬ 
roid inhibitors like propylthiouracil and thiourcca^’^’^^ 
are used to inhibit the secretion of thyroxine. It is 
known that when thyroxine level in the blood is reduced 
by the use of inhibitors or through radiothyroidectomy 
the thyrotropEs of the pituitary are stimulated to 
produce more of thyroid stimulating hormone (TSH)* 
This feedback phenomenon is utilized to identify the 
thyrotrophs in the fishes’^’'’"®’^®. 

60 C. hatrachus used in this study were divided into 
three groups of twenty each, and, ten fish in each 
group were kept as controls. Group ] was adminis¬ 
tered intraperitoneally 1*0 mCi of radioiodine (I- 
131) in four equal instalments of 250 /xCi at three 
monthly intervals. Group 2 was kept in 0*01% 
ammonium sulphate for a year. Group 3 was main¬ 
tained in 0*03% thiourea as used by several earlier 
investigators®’for three months. The aquarium 
water containing these salts was replaced three times 
a week for groups 2 and 3. All of them were sacrificed 
by decapitation and their pharyngeal region with the 
thyroid and pituitary were fixed in Bonn’s fluid and 
Bouy in’s sublimate respectively. The thyroid was stained 
in periodic acid Schiff (PAS) and haematoxylin. The 
pituitary was stained in PAS end lead haematoxylin, 
Herlant’s tetrachrome and Alcian blue-PAS-Orange-G. 

In C. batrachus tlie thyrotrophs are situated in the 
ventral aspect of the proximal pars distalis and in 
the adjacent neurohypophysial branches of the pars 
intermedia, comparable to that of Heteropcmistes 
fossilis^. In the ammonium sulpliate treated fishes, 
the thyroid follicles exhibited hypertrophy and hyper¬ 
plasia, and reduction in their colloid content (Fig. 5) In 
comparison to the controls (Fig, 1). TJiis compares 
well with those treated with thiourea (Fig. 3). The 
. thyrotrophs of all the fishes treated with thiourea 
(Fig. 4), radioiodine (Fig. 6) and ammonium sulphate 
(Fig. 7) exhibited marked hypertrophy and degranu- 
lation. Their large rounded nuclei have prominent 
nucleoli. In the control fishes the thyrotrophs are 
small and the nu-clei have clumps of chromatin material 
and lack prominent nucleoli (Fig. 2). 

Thus, the histological picture of the thyroid and 
thyrotrophs of the fishes treated with known thyroid 
inhibitors are comparable with those exposed to ammo¬ 
nium sulphate. The thyroid inhibiting property of this 
. commonly used fertilizer is apparently reported for 
the first time. Further studies on the radioactive 
iodine uptake and protein bound iodine (FBI) are. in 
progress. 




672 


Letters to the Editor 


[ Current 
Science 



Figs. 1-7. Fig. 1. Control thyroid follicles .with flat epithelium and abundant colloid, X 360, 
Fig. 2. Showing thyrotrophs of a control fish, X 900. Fig. 3. Thiourea treated follicles with thick epi¬ 
thelium and redu.ced colloid, X 300. Fig. 4. Thiourea treated thyrotrophs exhibiting hypertrophy and 
degranulation, X 900. Fig. 5. Ammonium s’Uphate treated follicles showing thickening of epithelium and 
redu.ction of colloid, X 300. Fig. 6. Hypertrophying and degranulating thyrotrophs of 1-131 treated fish, 
X 900. Fig. 7. Hype trophied and degranulatingthryotrophs of an ammonf '.m sulphate treated fish, X 900, 


We are thankful to Prof. K. N. Udiipa, Director, 
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for providing all facilities. We are thankful to the 
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for the financial aid which made this work possible. 
Surgical Research Laboratory, K. P. Joy. 
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VASCULAR NODULES IN THE STEM GALLS OF 
COCCINIA INDICA 

Vascular nodules analogous to those normally observed 
in callus obtained through tissue culti're are encountered 


in the stem galls of Cocctnia indica caused by t he diptcran 
insect, Neolasioptera cephalandrae. These nodulur islets 
are embedded in the reaction parenchyma oi' the 
galls. Since the occurrence of vascular nodules bvs 
not yet been reported in insect galls^, the present con¬ 
tribution is made. 

The larval entry causes the hypertrophy of the grov.ml 
parenchyma of the stem that results in the galling. 
One to few cells of the reaction parenchyma form the 
initials for the nodules. These cells acquire deep 
cytoplasmic contents and divide in a pcriclinal or obli 
quely periclinal plane to rcsi'Jt in a nest of cells (big. 1). 
To st?n t with cell division is not followed by cell en¬ 
largement and so the cells derived arc of mu.eh snudler 
in volume than their initial. After these initi;',l divi- 



Figs. 1-4. Successive stages in the ontogeny of the va.scular nodule. (C—-C’.mbiform layers 

P—‘Phloem; T—Tracheary elements.) 
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sions the meristematism is gradually restricted to the 
cell layers that are cambiform in transverse sections 
(Figs. 2-4). C‘>lls inner to these regularly arranged 
layers as well as those that are derived from them 
on the inside differentiate as phloem while the outer 
derivatives mnure in situ as tracheary elements: Thus, 
each nodule consists of a centrally located phloem, a few 
cambiform layers and the tr acheary cells that surround 
them. The tracheary. elements are very short, mostly 
perforate and are comparable in pitting and wall orna¬ 
mentations to those normally encountered in the secon¬ 
dary xylem. The authors have made sure that bits 
of original procambial or cambial tissues are not in¬ 
volved in the organisation of these nodules. 



5 6 

Figs. 5-6. Fig. 5. A portion of the transection 
of the gall showing the topography of the nodules. 
Fig. 6. A single nodule enlarged showing phloem 
cells (P) and Tracheids (T). 

Gautheret- has summarized the available information 
on the vascular nodules (developed from callus cells) 
obtained in tissue caltures. He has recognized three 
types of nodules based on the relative disposition of 
xylem and phloem. In the first type the tissues are 
collateral, in the second, the phloem is surrounded by 
xylem and in the third, the xylem is enclosed by phloem. 
The vascular nodules present in Coccinia galls belong 
to the second category. 

The authors are indebted to Prof. B. G. L. Swamy 
for his help and guidance. 

Botany Department, K. V. Krishnamurthy. 
and 

Botanical Survey of India, M. K. Vasudeva Rao. 
Eastern Circle, 

Shillong, August 10, 1977. 
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Morphogenesis, p. 55. 
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DUAL ROLE OF THE TAPETUM 

The role of tapetum in the development of polkn 
grains hn,s been est'.blishcd beyond doubt^. Little 
attention has been p;tid tow.irds uuderstanding th 
mode of endothecial development and its role in 
inducing m\le sterility. The present study has been 
undertaken to obtain the detailed information aboi't 
the development of cniothccium in male fertile phntj 
and comparing it with their genic, cytoplasmic, gene- 
cytoplasmic and chemically induced male-stcrilc lines 
of Allium cepa L., Beta vulgaris L., Capsicum anmmmL 
Cucumis melo L,, Cuciirhita maxima Duclu, Da\m 
alba L., Ranunculus miiricatiis L., Sesamum indiviim L, 
and Triticum aestivum L. 

Endothecium is single-layered in the anthers of all 
the above-mentioned pl'ints except Sesamum indkm 
where it becomes two layered at pl iccs. In the anthers 
of male fertile lines of tlrcsc plants, the cmlothecini 
cells remain thin-walled and small from the time of 
their dificrentiation up to the early vacuolate micro- 
spore stage. Du.ring subseqv.cnt stages, these cells 
elongate radially and at hate vacuolate pollen 
stage their enl argement reaches a peak. The characte¬ 
ristic fibrous thickenings appear on the radial walls 
of these cells (Fig. J). This is accompanied by tire 
degeneration of tapctal protoplast and by the time the 
thickenings develop within the endothecial cells, the 
tapetal protoplasts disintegrate completely. 

These observations support tlic hypothesis that ?, 
product from the tapetum inhibits cndotliccial develop¬ 
ment of the anther and only after complete tiipetal 
disintegration, inhibitor produ.ction ceases to accHr 
and renders the normal development of endothecii'ni 
possible“. 

This is also su.pported by the present observations 
on genic, cytoplasmic and gcne-cytoplasinic male- 
sterile plants. The development of cndothcchim in 
most of the antlicis of these sterile plants is com¬ 
pletely inhibited (Figs. 2, 3). In such anthers, the 
tapetum does not show tire usual cataclymic mode of 
development, but instead, shows diverse forms of 
abnormal behaviour'h It seems that the malfunctioning 
tapeta in th.e anthers of these male-sterile plants fail 
to provide nutrition to the developing microspoies 
and consequently render them sterile. On the other 
hand, these tapeta contin'c to produce the inhibitor 
substance that checks the development of endothecium 
and finally makes the anther indchiscent. This is 
further supported by the fact that in a few anthe/s 
of CMS Allium cepa and Capsicum amiimm, the endo* 
thecium develops normally but only after tapetum 
has degenerated completely (Fig. 4). 

The programmed control of endothecium develop¬ 
ment by tapetum is further confirmed by the present 
findings on chemically treated plants. In certuJn 
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treatments indacins partial sterility, the degeneration 
of tapetim is delayed. This is followed by norm?,l 



Figs. 1-7, T.S. pa.rt of anthers of MF, CMS, 
CMS and IMS plants, [JX 160. Fig. 1. MF 
Rannunculus murlcatus showing pollen grr-ins, 
endothecial cells with characteristic fibroi'-s bands 
and t?.petum has degenerated. Fig. 2. CMS 
Ciicumis melo showing hypertrophied tapetnm and 
non-viable pollen grains. Fibro'us bands absent. 
Fig. 3. CMS Triticum aestivum showing persistent 
tapetum and absence of fibrov.s bands. Fig. 4. CMS 
Allium cepa showing fibrous bands in endothecium 
and tapemrn has degenerated. Fig. 5. IMS Capsicum 
annuiim treated with 0*1% dala.pon. Note intact tape¬ 
tum, absence of fibrous bands and non-viable pollen 
grains. Fig. 6. IMS Sesamum indicum treated with 
0*5% FW-450, showing hypertrophied tapetum 

and absence of bands. Pollen have degenerated. 
Fig. 7. IMS Capsicum anmium treated with 0*5% maleic 
hydrazide. Note the presence of fibrous bands, non- 
viable pollen grains and tapetum has degenerated. 
fE, Endothecium; NP, Non-viable pollen grains; 
T. Tapetum.) 


endothecial development. Tn some oil er Ire- lnicnls 
causing either partial or complete sterility, the deve¬ 
lopment of thickenings is fully inhibited (Mgs. 5, 6), 
In such anthers, the tapetum is abnorniid as is observed 
in genic or cytoplasmic malo-stcrilc linos, fa still 
other treatments, although cent per ceni sterility is 
induced, the tapctal cells degenerate and IV.cilitr.tc 
endothecial development (Pig. 7). These observa.- 
tions are s'u-pported by the lindings on Bclmncamla 
chinensis^ and CMS Capsicum animum'\ 

The present study thus reveals that th,c ti petvm not 
only controls pollen development bu.t also plays a,n 
equally important role in the dcvchuunciU ol‘ endo¬ 
thecium. The author is tlianklul to U.C.C., New DcIIm, 
for financial assistance. 

Department of Botany, S. V. S. Ci i ai n ian . 

R.B.S. College, Agra, 

June 28, 1977. 
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INFLUENCE OF AZOTOBACTER ON 
GERMINATION OF RICE AND COl TON HKKDS 
Azotobaaer chvaococcuni is a soil inhabiting 
nitrogen lixing bacterium which is also known to sect etc 
growth promoting factors as well i.s antifi ng:.l rnti- 
biotics^’“»’hh By virtue of tliose attributes, pie-ticj t- 
ment of seeds with a suspension of A. chroocavcinn 
has generally shown impiovcment in scctl geunination 
anl plant stinds but experimental cvitlences in siq^port 
of these observations are lacking. I'jicrcforc, experi¬ 
ments were done with rice {Ovyza sativa v;i.r. IR 20) 
and cotton (Gossypium sp. var. .IK 79) to qi'antify 
the inlluencc of dillcrcnt strains t)f A. diroococctim 
on seed gcimimition. 

Seeds were surface sterilized and ticalcd with 4 ticy.s 
old liq^ud ciilturcs containing A, chroococciini (lo‘* 
cells/ml). The control seeds wore ticated with tl c 
sterilized medium alone. They were sown on water 
soaked sterile filter paper in petridishes. I'he sui face 
sterilant for rice seed was ()• F’o HgCL (3 minutes) and 
the sterilant for cotton seed was cone. J P.SO.^ (2 minu tes) 
followed by s xcessivc washings with steiilc distilled 
water. 

In general, rice seeds lespond.ed betlci to Azotohacter 
inoculation than cotton seeds. Out of 18 strains of 
the bacterium, only 5 increased the gcrmiiv.Uion .signi¬ 
ficantly in the case of cotton. Two of the cultures 
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Table I 


Effect of Azotob?-cter strains on the germination of 
cotton seeds 


Cultures of 

A. chroo- 

coccum 

Germination 

% 

(Mean of 
60 seeas) 

Cultures of 
A. chroo- 

coccum 

Germination 

% 

(Mean of 60 
seeds) 

Control (with- 




out Azoto- 




bacter) 

43*3 

Pi 

30-0 

Bm* 1 

45*0 

p., 

38-3 

B, 

33-3 

P4 

46-6 


600 

w, 

33*3 

Mo 

16-6 

W, 

43-3 

mI 

60-0 

W3 

350 

Ms 

41*6 

W4 

43-3 

Mo 

66*6 

W5 

45-0 

M7 

50*0 

mp 3 

16-6 

Mg 

55*0 




F value Significant 

C.D. at 5% 10-2 


Table II 

Effect of inoculation with Azotobacter strains on the 
gettnination of rice seeds 


Strains of A. 

Germina¬ 
tion (%) 

(Mean of 
60 seeds) 

after 

C fit f§ 

48 hours 

72 hours 

120 hours 


Conti oi 


(without 

Azotobacter) 


62-5 

75-0 

Bar 1 

45-0 

65-0 

83*3 

Bi 

50-0 

61-6 

80-0 

Ba 

58-3 

71-6 

83-3 


4M 

55-1 

78*7 

Mo 

58-3 

60-0 

91*8 

Ms 

55-3 

68-3 

78*3 

M 4 

53-3 

66-6 

71*6 

Ms 

56-6 

71-6 

78*3 

Me 

61-6 

66-6 

88-3 

M, 

46-6 

55-0 

81-6 

Ms 

50-0 

58-6 

80-0 

Pi 

55-0 

60-0 

85-0 

P 2 

65-0 

68-0 

76-6 

P 4 

56-6 

70-0 

81-6 

mpi 


51-6 

73-3 

mps 


55-0 

83-3 

F value 

C-D. at 5% 



Significant 

5*11 


showed signiliciint depressive effect on germination, 
althou.gh 6 of them showed general reduction in germj. 
nation (Table I), fn rice, S out of 16 strains improved 
the germination significantly and no depressive effect 
was seen (Tabic 11). It is noteworthy that a strnin 
(Pjl), which stimulated th.e germination of rice, actually 
depressed the germin''.!ion of cotton. 

These icsults point out that careful choice of the 
strain of bacteria for individual hosts is an essential 
first step to achieve m:\Kiinum benefit by Azotohactec 
inocufation. 

However, stimulation of gcjminalion of seed by 
bacterization can be att-ibuted safely to the produc¬ 
tion of growth promoting su.bstunccs by th is bu.cterim 
On the other hand, the depressive effect of thebacteriiini 
on germination ca.nnot be attribu.ted to any known 
factor and further investigations in this reg*rd are 
necessary. 

The authors thank Dr. N. S. Subba Rao, Head of 
the Division of Microbiology for his guidance and help. 

Division of Microbiology, S. T. Shende. 

Indian Agri. Res. Tnstitute, R. G. Apte. 

New Delhi 110 012, T. Singh. 

June 15, 1977. 
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ROLE OF SYNTHETIC DETERGENT ON THE 
GROWTH BEHAVIOUR OF SPIRODELA 
POLYRHIZA (L) SCHLEID 

Kale^ and Milwidsky® have dcscribedthc general prob¬ 
lem of pollution by synthetic detergent. It has been 
reported that 50% of the phosphorus in sewage 
elfi'ient is derived from detergents in Sweden (Forsberg*) 
and in England (Owens and Wood**). The phosphorus 
in the detergent pollution comes from polyphosphate 
containing synthetic detergents. 

So far little attention has been paid to assess the role 
which detergents play in the growth of aquatic vege¬ 
tation. Evans and Robert^’ have reported that two 
species of Potamogeton (P. pectinatus and P. densm) 
were unable to grow in 2*5 mg /1 concentration of 
alkyl benzene su.lphonite (an import'int constituent 
of most of the synthetic detergents). Hynes* has 
shown that Potamogeton densus was killed in 14 days 
exposure to 6 mg/l of synthetic detergent (Ministry 
of Housing, London). 
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In India some work on the different aspects of deter¬ 
gent pollution has been done lOhosh ct al.^, Mahpjan 
etal^, and No attention, however, has 

been paid to assess its role on the growth of aquatic 
plants. 

In the present st’dy effect of various concentrations 
(2,5, 10, 30, 50, 70, 100 and 200 mg/l) of a popular 
synthetic detergent powder ‘Super Surf’ has been 
studied on the growth of Spivockla (L) Schleid 

—a common duck weed found around Gorakhpur. 

At each concentration, 1 g of the living plant 
material was inoculated and the growth, behaviour 
was observed at 24 hr intervals for 15 days. The control 
set was kept in tap water. All the sets had 3 repli¬ 
cates. The chlorophyll content of 1 g of fresh plant 
was also estimated as per procedure recommended 
by Arnon"*-. 

It was observed that all the concentrations, above 
50 mg/l of the detergent powder, wore lethal to die 
plants. The maximum period, for which the plant 
survived, was 10 days in 70 mg/l and minimum 3-4 
days in 200 mg/l. 

When compared with the control set, it was observed 
that the chlorophyll content varied from 0-096 mg/g 
to 0*15 mg/g. It was maximum in 2 mg/l conccn- 
tiation and minimum in 50 mg/l concentration (Tabic t). 
Table I 


Chlorophyll content of SpkodQl^i polyrhizi (L) Schleul 
in different concentrations of detergent powder 
‘Super Surf 


Concentration of Deter¬ 
gent Powder (mg/l) 

Chlorophyll content of 
Spirodela polyrhiza 
(J^^.g/g) 

2-0 

0*15 

5*0 

0*136 

10*0 

()*]25 

30*0 

0*111 

50*0 

0*096 

Control 


Tap water 

0*144 

Chlorophyll content of 

0*140 mg/g 

Spirodela polyrhiza 


before experimentation 



The constituents in ‘ Super Surf’ (information obtained 
from manufacturer) were more or less similar to that 
of phosphorus containing synthetic detergents tested 
by Forsbergl 

The phosphate in the detergent in low concentration 
seems to stimulate the growth of the Spirodela poly- 
rhizu, as has also been observed by Forsberg-, while 
assessing the role of detergents on the growth of algae. 


The death of plants was due to inhibitory clfcct of other 
components of detergent powder, like, alkyl benzene 
sulphonic acid and sodium salt. 

Department of Botany, R. Sahai. 

University of Gorakhpur, S. P. Sinoh. 

Gorakhpur 273 001, K. Gancjui.ii:. 

June 28, 1977. 
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A NEW RECORD OF KORDYANA RAC. 
(EXOBASIDIACEAE) FROM MAlIARASiriRA 

During o'ur recent mycological s'u.rvcy im iiitcicsling 
species of Kordyana R'*.c. (P’. Exobasidiacca.e) vvi'.s 
collected from the Forests of M’.diuba.lcshwa.!* (All. 
1369 3nts)ncar Poont p-ara.siti/ing Icaces of Cormnelina 
niaculata Bdgew. The infection Wi'.s charuclci-iscU 
ill the form of scittcrcd irregular U) subcircular cliloio 
tic Icsiom turning dcop-bix)wn sui-rouiidcd by ydUvw 
band at maturity. The I'ungu.s wa.s (ot'.iid’ to gianv 
profusely on these arcus with, the production of wliilish 
powdery fungus growth consisting of tufls ol* basidic. 
emerging t!i.rough the stomata on the lowci- sUi IVee of 
the leaves. Tlic fungus spoiu luted profusely on the 
host under conditions of cool a.nd hu.mid wcaiher of 
monsoon (August-Soptember). Ik>th young as well 
as old leaves revealed typical infecli<vn cciu.''lly well 
which in the advanced stages dcvclopcif into necrotic 
lesions over-grown by the wooly fungus (log. I A), 
No other part of the plant showed any inlcction. 'I hc 
fungus had the following morphological cha.ractcis: 

Hymenium scmi-globose to globose, stromal ic. 
Bisidia external emerging in tufts bistcrigin;t.lic, long, 
cylindri'cal, hyaline, simple, measuring 22*8 30-4 :-, 
3*8-4*7jum. B.:isidiospores simple, hyaline, I-ccllcd, 
oblong to cl I iptical, measure 6 • 7 7 • 6 . < 3 * 8 5 • 7 piw. 
Paraphyses numerous, llcxuous and apically coiled 
(Fig. 1 B, C, D). 

Diagnosis and Identity 

A perusal of literature showed no report of any 
species of Kordyana on Conimelina maculata Ldgew. 
so far. The collection under study, on comparison, 
was found to differ greatly from Kordyana imlica Gaum., 
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in possessing short b?.sidia and smaller basidiospores. 
Besides, it also proved to be distinct from Kordyana 
celebensis Gaum,, as the latter is characterized by 
complete absence of piraphyses. However, the present 
fungus agreed in general morphology with Kordyana 
polliae Grum.“ (affecting Pollia sorzogonensis Endl. 
a tropical species of Commelinaceae) except for the 
size of basidiospores which are significantly smaller 
in the present collection as compared to Kordyana 
polliae (basidiospores 15-21 x 5-8/tm). Hence, the 
fungus under study has been identified as Kordyana 
polliae var. microspora, var. nov. 



Fig. 1. Kordyana polliae var. microspora on Com- 
melina maculata. A, Infection spots on leaves 
(Habit). B, C and D. Morphology of the fungus 
showing hymenhim, basidia, and basidiospores. 

So far, there are only three records of Kordyana 
spp. from India, v/z., Kordyana colebensis Gaum, on 
Commelina attenuata Koen., Kordyana indica Gaum, 
on C. benghalensisV-. and Kordyana boswelliae Thirum. 
Patel and Dhande on Bowellia sp^. Hence this is the 
first report of Kordyana polliae var, microspora 
on Commelina maculata Edgew. from India^. 

The materia] has been pdeosited at M.A.C.S., 
Poona under No. AMH 2186. 

Authors are grateful to Prof. M. N. Kama! for his 
keen interest and valuable suggestions and to the 
Director for laboratory facilities. 

Department of Mycology and D. V. Narendra. 

Plant Pathology, V. G. Rao. 

M.A.C.S. Research Institute, 

Poona 4, India, July 6, 1911. 
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INDUCED TETRAPLOIDY IN MEDICINAL M\ 
DIOSCOREA FLORIBUNDA MART. AND GAL 

Dioscorea florihunda M irt. and Gal. is a new world 
medicinil yam cultivated for the allodoid, diosgeniii. 
This forms an ideal m derial for improvement throiigli 
polyploidy, since it is propag\ted vegetativefy and tic 
economical product is the underg ound tuber. The 
genome of this species (/? 18)^ is doubled throv.gli 

colchicine and a comparison of the diploid and te^ia- 
ploid is given in this report. 

Seeds were germinated in petri dish.es and the seed¬ 
lings were treated with 0*25% aqueous colchicine soli- 
tion, when the seedlings were about 2" in length. Seed¬ 
lings were kept in petri dishes containing colchicine 
solution with only their root system dipping \indtr 
the solution. The treatment was given for 20 hours. 
The seealings were w'.shed for 8 hours and sown in 
plastic bags. Three month old seedlings were Um. 
planted in the field. Out of 10 surviving seedlings, 
4 were females and 6 were males. Among the males, 
one was found to be a'complete tetraploid and the 
other had several tetraploid chimeras. Chromosome 
munber (4/i — 72) was verified in acctocumiiie smeas, 
Morphologically, the auto tetraploid is moie robusi 
than the diploid with larger and thicker leaves, longer 
petioles, larger stomata, more number of shoots, l.’rger 
stem diameter, longer internodes, more mimber of 
flowers per inflorescence and larger pollen grains 
(Table I, Fig. 1), 

Table I 


Morphological comparison of the induced te/reploiil 
with its parent 


SI. 

No. 

Character 

Tetraploid 

Diploid 

1. 

Leaf area (cm)- 

31-20 

23 •28 

2. 

Leaf thickness (jn) 

22-66 

18-8(1 

3. 

Stomatal length (/i) 

3-50 

2*00 

4. 

Petiole length (cm) 

2-82 

2*12 

5. 

Stem diameter (cm) 

0-10 

0‘07 

6. 

Lite mode length (cm) 

5*60 

3-70 

7. 

Number of inflorescences 

35-00 

30-00 

8. 

Mean number of flowers 
per inflorescence 

67-00 

57-4 

9. 

Pollen diameter (ju) 

3-60 

2-33 


Chromosome configurations ranging from univalents 
to quadrivalents occurred in the tetraploid in vrrying 
frequencies (Fig 2) but with a predomiiimce of bi¬ 
valents and qiiadrivalents (Ta,ble II). The dipioid 
parent has regular meiosis with 18 bivalents. In spite 
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of the presence of univalents and mnltivalents, meiosis 
was surprisingly regular in the induced polyploid. 


Fig. 1. Diploid (2n) ond induced tctraploid (4//). 


No laggards CvVuld be observed at any stp.gc in spite 
of the presence of univalents at diadcinesis. Tius may 
be due to a genetic control of the orient.ition of tlic 
univalents resisting in their reg il >.r disju.nction. Pollen 
tetrads were n.>rnial and pollen fertility is the sr.mc as 
that of the diploid fSO-lOtV’o). The practical utility 
of the induced tctraploid is under study. 

The author is thankful to Dia G. S. R'.iiLll'aw;', 
Director, TnJiAn Tastitatc of Morlicultural Research, 
for providing facilities and for his intcicst and en¬ 
couragement. 

Indian Institute of Horticultural U'. R. Muk r v. 

Rcsearc!\ 

255, Upper Palace Orchards, 

Bmgalorc 560 006, 

May 24, 1977. 


1 Rao, V R. and Murty, U R., Ciar, Sci.., 1975, 
44 , 24. 

A NEW SPECIES OF TERMITOMYCES FROM 
INDIA 

During the summer of 1976 a species of I'crmitornyccs 
was collected in the lawns of the Regional Rcscarcli 
Laboratory, Jammu and it is described hcic as a new 
species. Colour terminology used is t!vv» t of ‘ Methuen 
Handbook of Colour’^. 

Termitomyces vadicatiis Natii'ajrn sp. nov (Fig. 1 a d). 




% 

4 






]V 


• 25 : 


Fig. 2. C^-tnera lucida drawing of a PMC at 
diakines is in the induced tctraploid (I: univalent; tV: 
quadri valent). 

Table II 


Chromosome configurations in the induced tetvaplohl 



Chromosome 

config'u.raticns 

I 

II 

III 

IV 

Range 

0-6 

18-36 

0-2 

0-9 

Total 

. 38 

1280 

14 

240 

Mean/Cell 

0-76 

25*6 

0*28 

4*8 



Fig. 1. <7, Habit, x 2; />, Section, 2; 

c, Basidia; d, Basidiosporcs, 


Pileus ad 3*5 cm diametro, primo convexus, postea 
planconvexns, postremo vero planus, perforatiorio 
spiniformo promiiiente, su.pcrficic crocct>-aiba (5A2), 
mitresucente vero croceo-cincrca, hicvia. Centrum 
pilei apud perforatorium Vandyke brunneam (6F6). 
Superficies pilei epicutis hyphis rcpcntibus, I •5-4*0 
latis, radiatim constantibus. Contextus ab cpiculc, 
strato hypharum hyalinanim inflatarum tenuidermarum 
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ad 37'5/1, separabilis- Contextus succulentus, albus, 
ex hyphis tenuidermarum intextarum constant!br.s. 

Lamellae discretae, albae, eriibescentae, ad 4 mm 
latae. Lamellulae adsunt. Stipes ad 4-5 cm longi'-s, 
uniformiter crassus, glaber, luteo-albus (4A2), ad 
croceo-albus (5A2), cylindraceus, solidus, sine annulo. 
Psuedorrhiza adsunt, ad 2-5cmlonga. Trama hymeno- 
pboralis regulares, hyphis tenuidermarum parallelarum 
ad septa constrictarum, constantibus. Basidia 20*0- 
22*0 X 6*0-9*0 /z, clavata, 4 sterigmata ferentia. Et 
cheilocystidia et pleurocystidia nulla. Sporae 6 *0-9*0 
x4*0—5*0/x, ellipsoideae, iaeves, submicroscopio 
hyalinae, non amyloideae. Fibulae nullae. 

In terra, in solo argillaceo, prato Regional Research 
Laboratory, Jammu, 7 August 1976. Coll. K. Nata- 
rajan. 

Pileus up to 3*5 cm in diameter, convex, becoming 
piano convex to plane with a prominent spineform 
perforatorium, surface orange white (5A2) becoming 
orange grey (5B2) when mature, smooth. The centre 
of the pileus in the region of perforatorium Vandyke 
brown (6F6) in colour. Pileal surface an epicutis, 
consisting of radially arranged repent hyphae 1*5- 
4*0/z wide. The context is sep.arable from the epi¬ 
cutis by a layer of inflated thin walled hyaline hyphae 
which are up to 37*5 pi. C3ntext fleshy, white, con¬ 
sisting of thin w.illed interwoven hyphae. Lamellae 
free, white, becoming pink, up to 4 mm broad. Lamel¬ 
lulae present. Stipe up to 4*5 cm long and 5 mm 
broad, uniformly thick, glabrous, yellow white (4A2) 
to orange white (5A2), cylindric, solid and without 
annulus. Pseudorhiza present, up to 2*5 cm long. 
Hymenophoral trama regular, consisting of thin walled 
parallel hyphae, constricted at septa. Basidia 20*0- 
22*0 X 6*0-9*0/z, clavate, bearing 4 sterigmata. 
BDth cheilocystidia and pleurocystidia absent. Spores 
6*0-9*0 x 4*0-5*0 fi, ellipsoid, smooth, hyaline under 
the microscope, non-amyloid, clamp connections 
absent. 

On ground, clayey soil, Lawn of Regional Research 
Laboratory, Jammu, 7th August, 1976. Coll. K. 
Natarajan, Herb. MUBL No. 2353. 

The presence of a dark coloured spiniform perfora.- 
torium and a short pseudorhiza and absence of pleuro¬ 
cystidia and cheilocystidia differentiate this species 
from other species of the su.bgenis Praetermitomyces 
like T. mlcrocarpus,“ T. medius\ T. orientalist, T. 
7iarobiensisK T. tyleriana\ T. badius^ and T. indicus^. 

This species which occur in abundant quantities 
is edible. 

Thanks are due to Rev. Fr. K. M. Matthew S.J., 
St. Joseph’s College, Tiruchirapalli, for correctiiig the 
Latin diagnosis and to Dr. E. Horak, ETH, Institut 


fiir Spezielle Botanik, Zurich, for his valuable com. 
meiits. 

University Botany Laboratory, K. Natarajav 

Madras 600 005, July 21, 1977. 
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THE EXOCELLULAR UREASE IN RICE ROOTS 
Several workers^have reported the occurreoci 
of free exocellular enzymes in soils which cao 
solubilize macromolecifar constituents of orgaaij 
soils permitting uptake and utilization of llie 
resultant low moiecular weight organic corapoundi 
by the plants. But the exocellular accumulation 
and nature of urease (EC-3.5.1.5) in the rk; 
root tips has not so far been reported. The present 
work deals with the exocellular accumulation of 
urease, in 5 high yielding varieties of rice. Tiic 
distinction has been made between (A) urease 
apparently bound to the root surface, (B) exocellular 
urease released into the culture medium. 

Improved varieties of rice {Oryza sativa L. var, 
Ratna, Kaberi, CO-13, TN-1 and MTU-17) were 
soaked in water for 12 hrs followed by surface 
sterilization with a soak in 0*1% mercuric chloride 
solution for 15 minutes and finally washed several 
times with sterile distilled water. The soaked 
seeds were germinated in a sterile moist chamber 
at room temperature and used at an age of 4 to 
5 days, when the roots of the seedlings were 
ca. 50 mm in length. The inorganic nutrieol 
solution was preipared as described by Yoshida et d'\ 

Two incubation methods were followed^ Fo: 
method (A), 8 intact seedlings each cu. 50in 
in length, were incubated at 27° C with 2 ml of . 
10% urea and 13 ml of inorganic nutrieni ; 
solution. At 3, 6, 9, 12 hours intervals one ml I 
of the reaction mixture wa(s. removed and tbe i 
amount of urea hydrolysed was determined by tbe I 
standard method-. In the second method (B) the 
eight seedlings were suspended in tubes conlainins 
13 ml of inorganic nutrient solution. Samples of 

1 ml of the nutrient were removed from the tube- 
at 3, 6, 9, 12 hours intervals and incubated wih 

2 ml of 10% urea solution. Rates of the reaction 
were determined as per method (A) above. 
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On^ Urease number is defined as that amount of 
which liberates 1 mg of nitrogen as 
fr^om urea under the assay conditions 
abo>ve. Multiplication of the urease No. 
by 0*32 expressed as the urease unit. 

Tpe ^’Oots of intact rice seedlings were tested for 
heir to hydrolyse urea. Table 1 presents 

irca'^‘^ activities as determined by both the 

Taulf. I 


(A) f^xoccllular enzymes bound to root surface and 

(B) B^^’^ocllular enzymes released to nutrient solution. 

Or.ta expressed as urease units 


Variety 

Method 

Incaba.tioii p 

eriod (hrs.) 

3 

6 

9 

12 



.at nil 

A 

7*36 

13*76 

19*84 

26*24 


B 

0-19 

0*4 

0*64 

0*83 

o 13 

A 

6-72 

12-8 

18*88 

25*6 


B 

0- 16 

0*32 

0*51 

0*67 

Liber i 

A 

3-20 

6*40 

9*28 

12*48 


B 


0*16 

(•3 

0*44 


A 

4*48 

8*64 

[3*4 

17*6 


B 


0* 13 

0*2 

0*27 

I U-17 

A 

2*88 

6*()8 

8*96 

U-52 


B 



0*09 

1'* 14 

thuds A 

and B. As 

can be 

seen urease 

activity 


lid be detected when the roots of the seedlings 
'e in contact with the substrate (Method A). 
A urease activity was also found in the root 
turc medium (method B). The reaction rate 
urease iictivity, as measured by procedure A, 
essentially’ a linear function of time. In the 
* of activities measured by procedure B, the 
■ oi release of enzyme into the nutrient immers- 
the roots, is again almost a linear function of 
'I Tic urease activity is high in varieties 

tia aiioi C‘O—13, medium in varieties Kaberi and 
-1 and low in MTU-17. 

hese results suggest that exocellular urease 
eiated with the rice roots may hydrolyze organic 
sahstances independent of soil microbial 
/ity. , ' . , 

ia P.O. Oepartmenit of B. Mahapatra, 

Miss B. Patnaik. 

.'nshaW College, D. Mishka, 

ack 753 003, Orissa, 

9 , 1977 . 
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CHROMOSOME ANALYSIS OF TWO SPECIES 
OF LOB UL ART A (CRUCIFER AE) 

Lobularia belongs to the tribe Alysseae of Cruci- 
ferite”. Two species of the genus, namely, L. libyca 
(Viv.) Meisn. and L. maritima (L.) Desv. were 
studied for an analysis of karyotype details. 



^ Nu C S o> i SI 1 II 

to A-r C-> D-»• 



8 S ft « a * B ‘ * « * • * * ' “ 

3a A* -- * D 


Lobulorio uoyCu 2n=22 
L mantimo 2n= 24 j 


O 10 

Scale inAi 


Ficis, I~6. Figs. I, la and 2. Lobularia libyca, 
1 and 1 a, Somatic metaphase with 2 n =z 22 chromo¬ 
somes and its idiogram. 2, Metaphase 11 of 
mciosis showing 11 chromosomes in, a nucleus. 
Figs. 3, 3 a, 4 and 5. Lobularia maritima. 
3 and 3 a. Somatic metaphasc with 2n z=z 24 chromo¬ 
somes and its idiogram. 4 and 5, Metaphase I and 
n .showing 12 bivalents and 12 chromosomes 
respectively. Fig. 6. Histogram showing the total 
amount of chromatin matter in length of the 
haploid complements of the two species of 
Lbonlaria. 


Materials and Methods: 

Seeds of the two species were obtained through 
the courtesy of Hortus Botanicus Haiilniensis, 
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Table I 


Determination of the centromeric position by the centra meric index or F% 




(f% = 

Short arm length 
Total length ^ 

100^ 



F% 

50 

37*5-49*9. 

25*1-37*4 

25 

18-6-24-9 

12-6-18-5 

Centromeric 

median 

nearly 

nearly sub- 

sub-median 

nearly sub¬ 

nearly sub- 

position 


median 

median 


median 

terminal 


Table 11 

L. libyca (Viv.) Meisn. 

2rt-22 =2A-F2B +14C^4D =2*5-l'5ju (Figs. 1, \ a). 

Chromo- No. of Length Short arm F% Nature of primary Remarks 

some pairs in [i length in jti constriction 

type 


16-6 Two constrictions, oae 

50 median and the other 

nearly subterininal at the 
distal end of one arm, 

50 median Satellite at the distal end 

of an arm 

40 nearly median 

33*3 nearly median 

31*2 nearly submedian 

26*6 nearly submedian 


Meiosis reveals the presence of 11 chromosomes at the second division of metaplrasc (Fig. 2). 


A 

1 

2*5 

0*41 

B 

1 

2*08 

0*83 

C 

3 

2*08 

0*83 


1 

1*87 

0*62 


3 

1*6 

0-52 

D 

2 

1*5 

0*41 


Copenhagen, Denmark and of Lobularia maritima 
also from Suttons and Sons Pvt. Ltd., Calcutta. 
The seeds were germinated and the seedlings grown 
till maturity. 

For meiosis, propiono-cannine method was 
followed. For somatic study, pretreatment with 
saturated solution of monobromonapthalene at 
12-14° C for 1 hour to hour, 15 minutes followed 
by the usual propiono-orcein schedule gave well 
scattered metaphase plates. The figures were drawn 
at a table magnification of approximately x 2,400.i 
In the somatic figures, the chromosomes with 
secondary constrictions were drawn in outline only. 
To locate the centromeric position, the centromeric 


index (F% ) was determined for each chroi;aosome 
pair (Table 1). 

Observation : 

Detailed karyotype analysis for Lobularia Ubyes 
and L. maritima is given in Tables II and III 
respectively. 

Discussion : 

In the present study, 2n = 22 and = 11 chro¬ 
mosomes have been observed in the somatic and 
meiotic nuclei respectively in Lobularia libyca. L- 
maritima has In = 24 chromosomes in the somatic 
ce.lls^"f^. This is extremely significant Indicating that 
a particular chromsome number has become fixed 
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Table III 

L. muritima (L.) Desv. 

2 fl = 24 = 2A + 2B + IOC + lOD = 1 -IS-O-Sa (Figs. 3, 3 a). 


Ciiromo- No. of 
some pairs 

type _ 


Length Short arm F% Nature of primary Remarks 

in fj, length in ft constriction 


A 

1 

1*25 

0*62 

0*205 

50 

16-6 

Primary . and secondary 
constrictions, one median 
and the other nearly 
subtcrminal at llic distal 
end of an arm. 

B 

1 

1*25 

0-62 

50 

Satellite at the dislal end 
of an arm. 

C 

5 

1*25-^ 

1*04 

0*41 

33*3- 

40 

nearly submedian 
to nearly median 

D 

5 

0*83 

0*205 

25 

submedian 


12 bivalents are present in metaphase I stage in meiosis and 12 chromosomes in each nucicous in 
metaphase 11 (Figs. 4, 5). 


for the species concerned. In general the chromo¬ 
somes of L. libyca are slightly longer than those of 
I, maritima and minute differences in chromosome 
morphology are quite evident. The cytological study 
of the other species of Lobularia from different 
populations is necessary' to work out the role of 
cryptic structural changes of chromosomes in the 
evolution of species. In spite of the structural 
changes, regular bivalent formation is observed in. 
the two- species indicating homozygosity for these 
changes through selection. 

The author wishes to express her indebtedness tc 
Prof. A. K. Sharma, Ghosh Professor and Head, 
Department of Botany, University of Calcutta, for 
facilities provided and the University Grants 
Commission (Special Assistance Programme) for 
the award of a junior fellowship during the tenure 
of this investigation. 

Cytogenetics Laboratory, Kumkum Sikka. 

Department of Botany; 

University of Calcutta. 

July 23, 1977. 
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ANTHER IN CAPPABIS DECIDUA (FOKSK.) PAX. 

Durinc; the course of an iavcstigalion on lloral 
morphology of some Capparaccac, the authois 
observed certain features! of ditrcrcnce from llie 
earlier description of the anther in, Cappari.s dccitlm 
(Forsk.) Pax given by Narayana,-. 

In each lobe of the young anther the archcsporiiim 
differentiates as a plate of 4 to 6 cells. These 
undergo periclinal divisions cutting off the 
primary parietal layer, and primary sporogcnoiis 
layer. The foirmcr undergoes, further periclinal 
divisions so that four subcpidermal layers arc formed 
(Fig. 1). This is. contra.ry to the earlier description 
of 5 to 7 layers reported by Narayana,-. 'Fhc 
development of the anther wall, therefore, follow.s 
the basic typeL 

The subepidermal layers subsequiently ditferentiate 
as the fibrous endothecium, two ephemeral middle 
layers and. secretory tapetum (Fig. 1). In our 
material the tapetal cells did not show any 
'elaboration’ as observed by Narayana- 
and remained 1-nucleate throughout as against his 
report of 2 or 3-nucleate condition. Concurrent 
with the close of the meiotic divisions in microspor© 
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mother cells, the tapetal cells show signs of degenera¬ 
tion and, hnally, become completely emaciated as 
the anther matures (Fig. 2). The only wall layer 
that persists in dehiscing anther is the endothecinm, 
though the crushed remains of the middle layers 
as also the degenerated tapetum can still be 
discerned (Fig. 2), 

At the 1-nucleate stage of pollen, the endothecial 
cells as well as cells of the connective-side develop 
radially-disposed fibrous bands (Fig. 2), a situation 
that has been reported only in Capparis grandis-^. 
The above report can thus be reckoned as the fir.st 
one for Capparis, decidua. The epidermis persists, 
its cells enlarge, and radially elongate on the dorsal 
side of the anther, while those lining the pollen 
sac get flattened (Fig. 2) ; this is in conformity 
with the findings of Narayana^. 



Frcs. 1 2. Anther in Capparis decidua (Forsk.'^ 
Pax. Fig. 1. Transection of anther lobes showing 
wall layers, and sporogenous cells, x 360 ; Fig. 2. 
Same, showing 4-sporangiate condition, endotheciuni 
and the cells of the connective side have radially- 
disposed thickenings, remains of tapetum and sterile 
and fertile pollen grains, x 180. 

Meiotic divisions in the pollen mother cells are 
regular, followed by simultaneous cytotonesis 


resulting m tetranedraily-arranged pollen tetrads, 
■Qccasionally decussate. The pollen grains are 
spheroidal, and 3-colporate with a thick, smooth 
exine, and a thin inline. They arc shed at the 
2-celled stage, and are packed with starch grains 
which mask the nuclei. There is about 35% of 
pollen sterility, a feature not recorded by 
Narayana-. 

One of us (B. H. Rao) gralefiilly acknowledges 
the award of a, Junior Research Fellowship by the 
C.S.I.R., New Delhi. Thanks arc expressed to 
Dr. T. A. Sarma, for providing the pickcled material, 
to Dr. A. S. Murty, for taking photomicrographs 
and to Professor A. S. Rao, for facilities. 
Department of Botany, B. Hanumantha Rao." 
Nagarjnna University, P. S. Prakasa Rao. 
Nagarjunanagar 522 510, 

Guntur District, A.P., 

Ju/y 3, 1977. 

* Department of Botany, Andhra University, 
Waltair, A.P. 
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ONTOGENY AND ORGANISATION OF FEMALE 
GAMETOPHYTE IN POLYSTACHYA FLAVE^ 
SCENS (BL.) J. J. SMITH—A REINVESTIGAHON 

SwAMiNfATHAN^ reported the occurrence of a bisporic, 
usually S-n-’cleate and rarely 7-nucIcate embryo sac 
in Polystachya flavescens. A reinvestigation of this 
aspect of the same taxon, collected near Devihulli, 
Sakaleshpur Taluk, Karnataka State, has revealed 
some interesting deviations which are presented below. 

The ovular primordia are initiated after pollination. 
Each ovular primordium is composed of an axial J 
row of 5~6 cells ensheathed by a single layer of epi* j 
dermis. The uppermost cell of the row acts as the 
archesporial cell and it directly functions as the 
megaspore mother cell (Figs. 1~2). It undergoes 
meiosis I producing the dyad cells (Figs. 2-3). The 
upper dyad cell promptly degenerates while the lower 
functions and its nucleus undergoes meiosis II. The i 
two resulting nuclei, then, become separated by a central 
vacuole. A bisporic 2-nucleate embryo sac thus results 
(Fig. 4 ). Occasionally, however, the lower dyad I 
cell gives rise to 2 megaspores following meisosis H 1 
when a triad is observed (Fig. 5). The upper of the’ m 
two megaspores degenerates while the lower functions ■ 
and produces a 2-nucleate embryo sac (Fig. 6). In I 
both hi- and monosporic ^mbryo sac§ so produced, I 
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the two nuclei undergo a simultaneous division lead¬ 
ing to the formation of a 4-nucIeate embryo sac (Fig. 1). 
The four nuclei of the sac begin their synchronous 
division. The two micropylar nuclei complete the 
division producing 4 small haploid nuclei while the 
spindles of the chalazal ones fuse together, ultimately 
giving rise to two large diploid nuclei (Figs. 8-9). As 
1 result, a 6-nucleate embryo sac with 4 haploid nuclei 
it the micropylar part and two diploid nuclei at the 
:halazal end is formed. The micropylar quartet 
)rganises the egg apparatus consisting of an egg, two 


synergids, and a micropylar polar nucleus. Of the 
two diploid nuclei, one functions as the chalazal polar 
nucleus and the other contributes to the formation 
of a single antipodal cell (Fig. 10). The micropylar 
polar moves downwards and fuses with the chalazal 
polar producing a triploid sccond'.iry nucleus (Fig. 11). 
The mature embryo sac, therefore, contains an egg 
apparatus, a central cell and an antipodal cell. 

Double fertilisation occurs. The tclraploid 
primary endosperm nucleus is usually located imme¬ 
diately above the antipodal cell (Fig. 11). 



Figs. 1-11, Fig. 1. An ovular primordium with archesporial initial. Fig. 2. MMC at prophase I. Fig. 3. 
yad cells. Fig. 4. 2-nucleate embryo sac (bisporic). Fig. 5. Triad. Fig. 6, 2~nucleate embryo sac (mono- 
oric). Fig. 7. 4-nucle2.te embryo sac. Fig. 8. 4-8 nuclear division stage. Note the fused spindles at 
e lower end. Fig. 9. 6-nucleate embryo sac. Fig. 10. Organised embryo sac. Fig. II, Embryb sac 
on after fertilisation. (All figures, X 600), 
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The foregoing, therefore, reveals that the develop¬ 
ment of the female gametophyte in. Polystachya 
flavescens is not only bispoiric as recorded by 
Swaminathan^, but also monosporic. Further, it is 
always, six-nucleate, the reduction in the number of 
nuclei at the chalazal end being due to the fusion of 
spindles at the 4-8 nuclear division stage of the embryo 
sac. Apparently, it is never 8-nucleate or 7-nucleate 
as reported by Swaminathan. Moreover, the fusion 
of polars occurs near the antipodal cell and not near 
the egg as stated by him (Swaminatharf). 

The fusion of spindles during the last nuclear divi¬ 
sion leading to the formation of a 6-nucleate embryo 
sac with 4 haploid nuclei at the micropylar end and 2 
diploid nuclei at the chalazal end has been reported 
as only occasional in Epipactis pubescens (Brown and 
Sharps) and Paphiopedilum insigne (Afzelius®). How¬ 
ever, it is a regular feature in Polystachya flavescens. 
This type of female gametophyte organisation essen¬ 
tially conforms to the G3^ type of Abe^. 

One of the authors (KGE) is grateful to C.S.I.R. 
India, for the award of a Junior Research Fellow¬ 
ship. 

Department of Botany, K. G. Ekanthappa. 
University of Mysore, Govindappa D. Arekal, 
Manasagangotri, 

Mysore 570 006, India. 

August 4, 1^77. 
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SOME NEW STONE AGE SITES IN THE UPPER 
MAHANADI VALLEY, MADHYA PRADESH 

The Upper Mahanadi Valley has not Jjeen explored 
much but the lower reaches and its tributaries have 
been studied by Mohapatra^ who found a number of 
Palaeolithic and a few Mesolithic sites in the valley. 
Later, Tripathi^ also discovered a number of sites of 
Palaeolithic and Mesolithic cultures from the tribu¬ 
taries of the lower reaches of Mahanadi Valley. 

A large number of stone age sites were discovered 
by the author in the Raipur District of Madhya Pradesh, 
during the course of his explorations in that regicn 
from January to March, 1977. The new sites dis¬ 
covered are: Manchewa, Paterapali, Mahasamund, 
Bemcha, Kudar Nadi, Jalki Dongri, Jogideepa, Borid 
Barbaspur, Sukda, Bhandora, Putpura, Pairagura, 
Balamdi Nadi, Turibhatha, Thakurdaiya, Parsada, 
Nandnia, Borsi, Bagar, Goalipdih, 


L Sckijci 

The tools found in the pi-cscnt exploratloiisoftiic 
Upper Mahanadi Valley belong to the Mesolitjij^ 
culture. The material utilized in their rnanufaciHf^ 
is predominantly chert, though chalcedony and 
have also been used. The tools include blades, point, 
lunates, triangles scrapers, borers, and cores. 
blades, lunates and points have been found in pr^. 
fusion at all the sites, triangles arc very rare and 
trapezes are altogether absent. This fact indicate.; 
that the present sites of Raipur District belong to 
early phase of Mesolithic culture. 

Most of the sites are located on the slopes of the 
hills or on rocky surfaces (Fig. 1). Some, however, 
are found on the banks of the streams in the alluvia] 
deposits away from the hills. All the sites discovered 
in the present exploration are in fact factory sitej 
because finished tools are fo-und in less number as 
compared to the manufacturing waste (cores, Hales 
chips, etc.). 





Fig. 1. Hill slope on the right bank of Mahanadi 
near Bhandora. 


The present studies show that large population w« 
inhabiting the hilly slopes in Raipur District durk 
the Mesolithic period. The ecology of the entire m 
seems to have favoured the hunting-gathering ecoflooiy 
of the people. 

The Mahanadi Valley therefore provides a rli 
potential area for detailed investigations. 

The author is grateful to Professor R. V. Joslii ^ 
his guidance. 

Deccan College, Pune 411 006, R. P. Pandey, 
India, July 14, 1977. 
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FIELD RECOVERY OF CHELONUS BLACKBURNI 
CAMERON (HYMEN0PTERA:BRAC0NIDAE) 
FROM THE COTTON SPOTTED BOLLWORM 
i EARJAS VITTELLA (FABRICIUS) 

' Amongst the spotted bollworms, Earias vittella 
(Fabricius) (= fabia stoll) is a serious pest of both 
cotton and bhendi [Abelmoschiis esculentus (Linnaeus) 
Moench] in the Karnataka State. Since a species of 
Cheloniis has been reported to parasitise the cotton 
boJivvorms E. vittella and Earias insulana Boisduval 
in India-, preliminary tests were conducted to find 
out the efBcacy of an egg-Jarval parasite, Cheloniis 
blackburni Cameron in parasitizing E. vittella under 
field condition. A nucleus culture of this species 
(originally procured from the U.S.A.) was obtained 
from the Commonwealth Institute of Biological Control, 
Indian Station, Bangalore and multiplied in the labo¬ 
ratory at the Department of Entomology, College of 
Agriculture, Dharwar. In the preliminary experi¬ 
ments conducted under laboratory conditions the 
parasite was observed to readily accept the eggs of 
F. vittella. The adults reared from this host were 
found quite normal. Further, its efficacy under field con¬ 
ditions was also tested by releasing the freshly emerged 
adult parasites in small areas of cotton and bhendi 
which were affected by the spotted bollworm. Para¬ 
site releases were made in batches and a total of 4784 
adults were released from 27-^-1976 to 24’-2-1977. 
After the lapse of 10 days of each release, young 
larvae of E. vittella were collected at random from 
■eleased plots and were reared individually till they 
pupated. Out of 350 larvae of spotted bollworm 
;oUected from the field, 4 adults of C. blackburni 
mierged in the laboratory, and pars.sitist.tion of 
E. vittella in cotton and bhendi was found to be 
1-2% and 1*0% respectively 

C. blackburni is an egg-larval parasite of the cotton 
hnk bollworm Pectinophora gossypiella (Saunders) 
d Hawaii® and has been successfully introduced against 
gossypiella in the U.S.A}’'^ and in the West 
ndies'*. Thompson® lists this species as a parasite of 
:. insulana in Egypt which seems to be erroneous. 
Ixcept this there is no report of C. blackburni para- 
tizing the spotted bollworms. It is interesting to 
ote from the present studies that the parasite has 
ccepted E. vittella as its host under laboratory and 
eld conditions and lecovery of the parasite from 
le field, though small in numbers, is recorded. 
Urther studies on the parasite are in progress. 

The authors are grateful to Dr. T. Sankaran, Ento- 
lologist-in-charge, Commonwealth Institute of Bio 
>gicai Control, Indian Station, Bangalore, for supply- 
ig the nucleus culture of C. blackburni and Dr. S. V. 
atil. Director of Instruction (Agri.), College of Agri- 
■ilture, Dharwar, for kind encouragement. 


University of AgriJ. Sciences, T. S. Thoni adarya. 
Dept, of AgriJ. Entomology, K. Jat Rao. 

College of Agriculture, 

Dharwar 580 005 (Karnataka State), 

India, July 2%, 1977. 
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ON THE MORPHOLOGY OF Y AND OTTIER 
CHROMOSOMES IN THE INDIAN FLYING 
FOX, PTEROPUS GIGANTEUS GIGANTEUS 

The Indian bat commonly called Hying fox, Pteropus 
giganteus gigameus, Brunnich, a member cS fiMUily 
Pteropidae ot order Chiroptera, has alreatly been 
cytologically iavestigutcdL-. Though the diploid 
number was reported earlier by Miinna et al.^ its 
karyotype was constructed only latere Present slutiy 
represents further investigation of somatic chromo¬ 
somes of this species to highlight the morpliological 
differences between autosomes and the sex chromo¬ 
somes, specially the Y. 

The chromosome preparation was done from bt>uo 
marrow tissues following Colchicine-hypotonic-sciuash 
technique^ with iron-alum hacmatoxylin staining. 
The chromosome number was determined IVom |85 
metaphase nuclei, obtained from both male and female 
specimens. The diplojd number was continued to 
be 38. Fig. 1 (A and B) represents karyograms of 
male and female chromosome complements showing 
serial alignments of 18 pairs of autosomes numbered 
in decreasing order of size and the sex chromosomes 
at the end; among these 18 pairs of autosoiuc.s 
arranged according to the position of tlie centromere, 
10 pairs of metaccntrics (nos. 1, 2, 3, 4, 6, 7, 10 ^ 12, 
14, 15), 4 pairs of submetacentrics (nos, 5, 8^ 13, 17 ) 
and 4 pairs of subtelocentries (nos. 9, 11 16* 18) 
are observed. The X chromosome is subteiocentric, 
but the Y chromosome is a minute metacentric (Fig. 
lA, at the arrow). 
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Fig. 1. Karyograms o^P.g, giganteus, A represents 
male and B, a female complement. Arrow indicates 
position of centromere in Y chromosome, x J,200. 


The karyotype analysis of Ray Cluuulhiijipj■, 
in the same species reported 11 pairs of 
4 pairs orsubmetaccntiics and 3 p;iii s orsidMd%-y 
with s'ubtclocentric X and acroccntiic V 
present study the author has found tliat thcbsij,, 
of the autosomes is subtclocent! ic contrary 
sub met icentr ic pair' reported by Ray Chaudhiinfi-i 
The structure of the sex chronu^somes, spcci.i!lyii:i\ 
is ditTcrent in appeurance; Y is minute dui-iilcj^;. 
centric in their tigurc anu not very clear, 
study shows distinct gap h^cating middle ivsiiid^ 
centromere and proving it to be met leentrie. .Vcliiic 
some is subtclocentI'ic in bc>tf> the studies. 

The author is tho.nkl'ul to Dr. CJ. K. M;ui!i;i,lfc« 
Department of Zoology, Kalyani University, ltirpn'i;| 
ing necessary laboraUvry factlities i’or this wid, 

.Department of Zoology, MadhiriD.^:, 

Bklhan Ch. Rrishi Viswa 

Vidyalaya, 

Haringhata, P.O. Mt)honpiir, Nadia, 

West Bengal, March 24, 1977. I 
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ICRO/UNESCO COURSE ON ‘ANIMAL VIRUS AND ITSSUi; (ULIURi:' 


Training course on recent techniques in Cell 
Research, on Animal Virus and, Tissue Culture 
will be held from January 2-20, 1978, at the 

Microbiology and Cell Biology Laboratory, Indian 
Institute of Science, Bangalore. 

Participants will carry out fundamental experi¬ 
ments in modern quantitative methods. Lectures, 
demonstrations, seminars and group discussions 
will be held with the co-operation of a number of 
leading specialists. 

The number of participants is limited to 
sixteen. Only post-graduate students in the fields 


of physics, chcnii.slry and biology (indui 
biochemistry and niierohiology), will he ;i>.a'p!E(! 
Their living c.xpcases for the duration oi 
course will be otfered hy the tiulian ageiki'. i 
limited number o-f fellowships, which wiiicW 
Iravcl expenses, will he ollercd hy ICRO UNBCO 
Accepted participants will he notified by NoifulsE 
20, 1977. 

For dcilajls please contact Prof. T. Mv 
krishnan. Microbiology and Cell Biology L;iM,iW 
Indian Institute of Science, Bangalore ii'l 
Deadline for applications . October 31. 197?. I 






SHORT SCIENTIFIC NOTES 


Infrared Studies on K-Vitamins 

K-vitamins arc important bio-niolcci'-lcs, responsible 
for blood-coagulation. Hans* sU'clied the synthetic 
homologues of Kj, and K- vitamins witli a view to 
characterising them. In this laboratory 2 -mcihyi- 
1 , 4 -naphthoquinonc, (K.^ vitamin) was spectrosc( pi- 
cally studied-. 

Further studies of the various K-viliinins wcic 
undertaken for comparison of their apcclral properties. 
The iiifrared spectra of Kj, K;„ and K 5 vitamins 
(E Merck, Germany) in tire range 200 4000 cm-* were 
taken with Perkin-Elmcr 621 grating spectrophoto¬ 
meter equipped with NaCI optics. In order to achieve 
better resolutions, they were .scanned at various opti¬ 
mum speeds, the accuracy being about + 3 enr'^ 
The bands were analysed on the assumption (O' the 
point-group symmetry Cs. The important fi-oquencics 
belong to CM bending, CHa stretching, C C strctcliing 
and C^O stretching modes of vib.raticu>s. On the 
basis of their similarities, it is found that a quiuonoid 
character prevails in the various K-vitamias. 

Department of Physics, B. P. SiNcm. 

Banaras Hindu University, R. S. SiNon, 

Varanasi 221 005, 

September 20, 1976. 


1. Noll, Plans, J. Biol Chem,, 1.958, 232, 919 and 

Ibid., 1960, 235, 2207. 

2, Singh, S. Nath, and Singh, R. S., Indian J. Pure 

AppL Phys., 1.967, 5, 3.94 and Spechim. Ac (a, 
196S, 24A, 159. 


A Giant Caterpillar that Attacks Apple 

Paraleheda flagifera (^Walkcr) (Lasiociunpidac: 
Lepidoptera) which was earlier recorded as a pest of 
citrus from the hilly region of West Bengal (Mukherjee 
and Nath, 1971)\ was noticed for the first time on 
apple at Mashobra during 1976. 

The caterpillar is stout, big ( 10 cm) inid mottled 
bluish grey with a pair of long tuft of liairs on first 
thoracic segment which arc projected forward, ft 
feeds on the leaves and sometimes chews soft bark 
of the stem, during April-May. It produ.ces hissing 
voice when disturbed. Pupation occurs in tlie first 
week of June in a big loosely spu-n tenl-sluipcd cocoon. 
The adult emerges after 32 days. Moth is 12 cm 
(wings expanded), brown with irregular broad dark 
brown lobe like band in the middle and a black spot 


at the iinal margin of' I'orc wings, f emale c(udd lay 
158 190 .smootJ), oval and white eggs in clusters, without 
miting. In the present eollectiou, out t>f seven calei- 
pillars only one male was obtained winch ditl not mate 
in c‘.ptiviiy. The unfertili/cd eggs laid by females 
remainetf u.nha.(ehcd. 

The author is lliankful tt> Di’. (J. S. I>i>gia, thofessor 
and Head, department td'Zool(>gy-Iaittmu 4 ogy, College 
of Agriculture, Solan, I’oi' enecuiragemcnis and to 
l>r. Swaraj Ghai, Sr. Systematic l'utonu>|ogisl. Division 
of Iintoniology, r.A.R.I,, New Delhi, for identifying 
the insect. 

Regional bVidf Rcsearcli Station, Rami.sh Chandi u. 
Mashobra, Simla 171 007, 

May 26, 1977. 

i. Mukherjee, 1 ). and Nath, 1). K., Puralchcda 
flagifera (Walker) (taisi(»c;Mnpidac: I.epidt>ptcra) 
a new record of citrus pest in West Bengal. 
Indian .7. Pnt,, 1971, 33(1), lO.k 


An Improved Method for Preserving (he Mstrine Algae 

J'ho traditional mclliod of preparation (»f hcibaiium 
shcctsof marine algae involves sticking (he. algal material 
directly on herbarium .sheet under pressure. In coutsc 
of time, such a material gets .separated from the .sheets 
and later on becomes useless for observation ; more¬ 
over the original colour also rade.H. Saiulwitcfiing 
tire alga between two polythene sliects facilitates direct 
micro.scopic examination as well as the retention of 
their original colour for a longer period. This could 
conveniently be sent by post with very little packing. 

‘The following procedure liclps one t(i get a tin ruble 
herbarium specimen : l'rc.shly collected algal matcnal, 
cut to size, is cleaned under running water to rcnuuc 
dirt. A piece of mu.slin cloth is .soaked in water aiul 
spread on a glass plate (30 X 45 cm). It is titen 
dipped in water in an enamel tray and the alga is spicad 
on the cloth. J Iic glass plate with thecUdli and alga 
in CLircfuIIy taken out of the tray and the water is slowly 
drained off without disturbing the arrangement ol’ the 
specimen. It is then covered by another piece of 
cloth, 'fhe alga, sandwitclied between the clotli pieces, 
is placed between two blotting sheets and dried by 
conventional mctlunf. 

The dried material is separated from the cloth and 
placed between two polythene sheets a>vcrcd with 
plain paper and aluminium sheets. The specimen 
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thus prepared is placed in an electric plant-press kept 
at 70° C for half an hour. This would seal the alga 
between the two polythene sheets while the paper ensures 
that the polythene sheets do not stick to metal plates. 
The sealed algal material is now ready for observation. 
Material prepared in this way has been preserved for 
three years in an excellent condition. 


The author is thankful to the Director, Institute 
of Science, for facilities and Dr. V. D. Tilak and 
Shri S. S. Kclkar for valuable help. 

Department of Botany, C. S, Latioo. 

Institute of Science, 

Bombay 400 032, March 4*, 1977. 


REVIEWS AND ANNOUNCEMENTS 



Soil Fertility—^Theory and Practice. Ed. J. S. Kanwar. 

(Indian Council of Agricultural Research, New 

Delhi), 1976. Pp. 533. Price Rs. 28. 

The book is a compilation of 14 chapters written 
by 15 authors who are specialists in different branches 
of Soil Science. It deals with several aspects of soil 
as a medium for plant culture and the soil-plant rela¬ 
tionships and the various means of maintaining the 
relationships at optimum levels. The effect of environ¬ 
mental factors on uptake of nutrient by plants is 
dealt with in another chapter. Individual nutrients, 
both major and minor and the organic matter in 
soil and their importance in plant production as 
also their uptake replenishment and management are 
fully covered. There is adequate coverage of the 
chemical fertilizers. There is also a chapter on ‘ Land 
Degradation and Pollution’, the importance of which 
is increasingly realized in this country in recent years. 

The book is an exhaustive treatise and is a valuable 
addition to our knowledge in Soil Science. The illus¬ 
trations are very apt and well designed. The data 
given in the innumerable tables add value to the publi¬ 
cation. Written by -fifteen top specialists in Soil 
Science, it is rather difficult to build them together 
into one volume of uniform reading and Dr. J. S. 


KanwAr has carried out tliis in an cfllcicnt manner. 
Dealing with various aspect.s of Soil Fertility and the 
theory and practice of it, one c.runol ignore the micro- 
org9nisms involved in the maintenance of fertility 
levels and their role in olf-sctting pollution problems 
and several other interactions in soil-plant relation¬ 
ships. One chapter on the basic principles involved 
in soil-plant microbe in'cr-rclationsliips and the role 
of microorganisms In mobilization and immobilization 
of plant nutrients under the inllucacc of various cci^- 
logical and agronomic factors would have further 
added to the value of the bc>ok. 

G. Rancjaswami. 


Nonlinear Analysis—Theory, Methods and Applications, 
An Internaiioiial Multidisciplinary Journal, Vol. I, 
No. (. (Pergamon Press l.td., Ifcadington Hill 
Hall, Oxford, OX3~OBW), 1976. Pp. 90. Annual Si-.b* 
scription: Institutions $80.00; Individuals $ .10.00^ 
The very title and the editorial contained in the first 
volume number is enough to stress the need and use¬ 
fulness of this journal. On going through the contents 
of this issue the reviewer no doubt feels that the editor 
has kept his promise made in the editorial. One looks 
forward to further issu.es. C. Uberoi, 


WINTER SCHOOL ON CURRENT TRENDS ON BIOMOLKClJLAR S I RUC rURL 
UNIVERSITY OF MADRAS 

A Winter School on “Current Trends in Biomole- pating in the International Syiuposium. Lccurtcs will 
cular Structure” is to be held from January 9 to 14, deal with Biomolcculv.r Structures, their folding 
1978, immediately following the International Sympo- patterns, etc. and techniques such as X-ray diffraction, 
sium on “Biomolecular Structure, Conformation, NMR, IR and Laser Raman Spectroscopy, will also be 
Function and Evolution ” as a part of the Silver Jubilee covered. 

Celebrations of the Physics Department. Address Correspondence to Dr. A. R. Srinivasun, 

A Series of lectures on the Current state of our know- Department of Physics, University of Madras, 

ledge on the Biomolecular Structure and Conformation Madras 600025. 
will be delivered for a week by visiting experts partici- 

66 71/77. Published by Prof. M. R. A. Rao, Current Science Association, BaTigalorc-560 006 
and Printed at The Bangalore Press, Bangalore-560 018. 











4 COMPUTER METHOD FOR PREDICTING THE SEQUENCE OF tRNA FROM ITS 
ENZYMATIC DIGESTION PRODUCTS BASED ON ITS SECONDARY STRUCTURE 

P. JAGADEESWARAN and JOSEPH D. CHERAYIL 
DcpartDicnt of Bioclicwistry 
AND 

N. PATTABIRAMAN and V. SASJSBKHARAN 
Molecular Biophysics Unit 
indkin Institiilc of Science, Banp^alorc 560 012, India 


fTHE procedure followed for Ihc determination of 
the sequence of RNA involves digestion of the 
purified sample with endonucleases of known 
specificity followed by separation of the fragments 
and their analysis for individiiai sequence. The 
RNA is then partially digested with less enzyme 
Linder controlled conditions, to get larger fragments 
which are again separated and analysed to get 
sufficient overlaps to deduce the unique sequence. 
The procedure is laborious as several partial 
digestions have to be done to arrive at the 
sequence^ -. It is well known that for a given, 
primary sequence of RNA various secondary 
structures can be prcdictecl*k So far no successful 
method for constructing the primary sequence from 
the oligonucleotides has been devised, although 
attempts have been made to deduce the 
sequence from the oligomers-k The possible 
sequences even for a small chain of 50 nucleotides 
will run into very large numbers. However, the 
number cf possibilities wall be drastically reduced 
if secondary structure restrictions arc impo,sed. 
The best choice of applying the compulcr method 
would, therefore, be to transfer RNA because of 
it.s well established clovciieaf slriicLurc^*’*’- We 
have devised a computer method, to simulate all 
isotomers from the oligonucleotides which arc 
formed by digestion of the RNA wilh RNa.sc T, 
and pancreatic RNase. The application of this 
method to the determination of the primary 
sequence of tRNA is illustrated with E. coJi 
tRNAo'"'^” as an example. 

Principle of the CoMPtrrnR Minnon 

The principle used is ba.sically a “tree search'’ 
method, the flow-chart of which is shown in Fig. 1. 
The method may be compared to the procedure hi 
finding all the possible routes tO' the top of a 
highly branched tree. To' reach the top one 
starts from the stem and goes up the various 
branches. If one branch starting from a parti¬ 
cular node does not lead to the top another branch 
is tried and if none of the branches from the node 
leads to the top a branch in a node below is taken ; 
^he process is repeated until the top is reached. 
Essentially the same procedure is followed in the 
computer for building the nucleotide chain from 


the fragmcnl.s. There is a starting fragment 
similar to the .stem from which tiie chain branclie.s t)UL 
After the addition of each fragment the nucicotiilc 
chain branches out further into suh-branchc:.. In 
.some cases it will not be possible (o Iniiltl the 
chain along certain branches, ; s the chain \vo\tld 
stop before all the fragnicnts arc used up ; certain 
order of addition as indicated below has to tw 
followed at each stage. The computer programme 
is tO' search for the path to be t\>llowed, cftcck 
whether all the fragments arc used and print the 
sequence when the chain is complete. All the 
possible sequences will be printed out by the com¬ 
puter. The llow-chart (Fig. I) gives a brief account 
of the computer operation. Details of the programme 
will be published elsewhere. 
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F’kj. 1. The llow-chart of the compulcr programme. 
Details arc given in (he text. 

If RNA is treated with RNase il will be 
degraded intO' fragments which have at the 

-V end. F'rec will he liberated from strctche> 
of giianylic acid residues in the eftain. Similarly 
upon trcalmcnl wilh RNase A fragment.s cndiii;' 
in and. as well as free and will be 
produced. and C arc omitted from the 

fragments {Tbr b|uilding the micleolidc chain as 
these are already present in other fragments. 
RNase A products will contaih all the stretclies 
while those of RNase Tj will contain all the U ,, 
and stretches. In some cases it is possible to 
get longer sequences by th.e combination <vf a 
RNa.se fragment and a RNase A fragment from 
the overlaps-''L For example, upon digestion of 
f.RNAo'''" (Rcf.7) with RNase T,, a fragment DAAO 
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and with RNase A a fragment G'^ GD will be 
farmed (D, dihydrouridylic acid residue and G’” 
methyl-guanylic acid residue, see the structure of. 
the tRNA, ref. : 8). The two oligonucleotides can 
be combined tO' G"GDAAG, the nucleotide D being 
the overlap. Other overlapping sequences can be 
combined in a similar manner. Thus the fragments 
shown in Table I are the various sequences that 
can be obtained from tRNA^'^" experimentally. 

i ABLE j 

Forward fragments 


Fragments of tRNAf^^ read S' to V. 


1.1 pUG(2) 

3.1 CCAAG (4) 

2.1 GC(3) 

3.2 CACCG(2) 

2.2 GU(5) 

3.3 CAUUCCG (2) 

2.3 GGC (3) 

3.4 CGGDAAG(4) 

2.4 GGGGU(5) 

3.5 CCA„„* 

2.5 GAUUCCG(2) 

4.1 AAGC(3) 

2.6 GGAUUCUG (2) 

4.2 AAGGC(3) 

2.7 GAGGU0CG(2) 

5.1 UAUCG(2) 

2.8 GAAUCCUCG(2) 

5.2 UACCCCAGC(3) 


As many overlaps as possible were obtained from the 
enzymatic fragments from the position of the minor 
nucleotides^. Minor nucleotides, except and D, 
are represented by the parent nucleotides. The 
oligomers are arranged In groups. The first 
number indicates the group to which it belongs, 
the second its position in the group and the 
number on the right, in brackets, shows the group 
of the fragment which follows. The nucleotide(s) 
underlined shows the overlap with the next 
fragment. Molar ratio of the fragments is one 
in all cases. 

These fragments are fed to the computer. Con¬ 
struction of the sequence tree is done in both 
directions starting from either end in a systematic 
way. It is obvious that in the present case pUG 
is the starting fragment from the 5' end. The 
fragment to be added next to pUG depends on the 
nucleotide produced from its 3' end upon treatment 
of this. RNase T^ fragment with the complementary 
endonuclease, RNase A. Since G will be the 
nucleotide that will be produced, a fragment starting 
with G has to be added to pUG, the nucleotide G 
being the overlap. If GGC from group 2 
(see Table I) is added the sequence becomes pUGGC. 
The oligonucleotide GGC is a RNase A product 
and on treatment of this with RNase T^ will 
produce C. Hence a fragment starting with C has 
to be added to pUGGC. Any of the oligonucleotides 
in group 3 may be added. If CCAAG is added the 


overall sequence becomes pUCiCiC C'AAG. It h 
easily seen that the fragment to be added ne.Kt is any 
one of the two fragments in group 4 (see Table I). 
Thus the sequence tree is built in the forward 
direction. The nucleotide chain is built in the 
backward direction .worn 3' end on the same 
principle. In the latter case mirror images of the 
sequences of the fragments are used to build 
the sequence. In other words, sequences arc read 
from y to S'. For example CX'A is taken as 
ACC, GGC as CGG and CCAAG as GAACC 
The overlaps between two adjacent fragments is 
decided in a manner similar to that Indicated 
above. Table 11 shows the reverse fragments with the 
overlaps.. 

Tabu: fl 


Reverse fragments 

Fragments of tRNAread .V to S'. 


1.1 ACC (2) 

2.1 CG(3) 

2.2 CGG (3) 

2.3 CGACCCCAU (4) 

2.4 CGAA(5) 

2.5 CGGj\A(5) 

3.1 GCUCCUAAG(3) 

3.2 GUCUUAGG (3) 

3.3 GCCUUAG (3) 


3.4 GCU'AU(4) 

3.5 GCCAC(2) 

3.6 GCCUUAC (2) 

3.7 GCVU'GGAG (3) 

4.1 1/0000(3) 

4.2 UG (.3) 

5.1 GAAC;C(2) 

5.2 GAADGGC(2) 


Fragments given la d:’ablc 1 arc read in (he reverse 
order, grouped and presented. 'The last fragmci' 
GUp is not shown. 

The method was programmed for IBM 360/44 ; 
Fortran l.V language. The dovcrlcaf model of tRN, 
given, in. the Handbook of Nucleic Add Sequeno 
by Barrel! and Clark*'^ was used as tlic secondary\ 
structure foe deriving the primary sequence. 


RliSULTS AND DISCUSSION 

The construction of the clovcrleaf was carried out 
part by part with the restrictions imposed. Thf- 
amino acid stem was constructed first by building tliq 
sequence from tho 5' end as well as from the 3' end 
and selecting those struatures which formed 7 consc, 
cuitive hydrogen bonds (sec Ref. 8). Fragments con¬ 
taining dihydro'uridine (D) and pseudouridine Up) 
were omitted for building the stem. tRNAs gene¬ 
rally do not contain these nucleotides in the amino 
acid stem. Hence fragments containing these nucleo¬ 
tides were omiitted. It was programmed to simulate 
all sequences up to a chain length of 8 nucleotides from 
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5' end or the nearest number when the last fragment 
is added. The number of structures thus obtained 
was 39. In all tRNAs the 8th nucleotide from 
the 5' end is U or a modified U (seei Ref. 8). Out 
of the 39 structures only 5 had U at the 8th. 
position. These are shown below : 

1. pUGAAUCCUCG 

2. pUGGAUUClJG 

3. pUGCACCGUAUCG 

4. pUGCACCGUACCCCAG 

5. pUGGGGUAUCG 

The nucleotide chain was also built from 3' end 
to generate all sequences up to the 11th nucleotide 
or the nearest number with the reverse fragments 
(Table II). Eleventh nucleotide from V end is 
the last one involved in base pairing on the amino 
acid stem, A total of 82 structures were obtained. 
Each of the 5 forward structures shown above 
was tested to find out whether it would pair with 


Diliydrouridine and TijjCG arms 

Our next attempt was to build on to the stem 
(structure B above) the dihydrouridine arm in the 
forward direction and T(^CG arm in the rever.se 
direction. There are a number of regularities 
regarding the positions of various nucleotides on 
tht dihydrouridine arm. It has a hydrogen bonded 
structure with 3 or 4 pairs and always it is the 
10th nucleotide which forms the first hydrogen 
bonded pair. In the loop region a sequence AG or 
AA occurs followed by D in a somewhat fixed 
position (see Ref. 8). Besides the loop contains 
a GG sequence between 17 and 21 positions. The 
number of nucleotides in the loop is variable 
between 7 and 12, the maximum number required 
to build the chain Up to the end of the arm being 
approximaitely 27. Therefore, it was programmed 
tO' simulate structures up tO' 27 nucleotides from 
5' end or the nearest number with the last fragment 
on the chain. Out of the 426 sequences printed 
out, only twO' structures satisfied all the restrictions 
on the dfiiyrlrouridine arm. The structures are : 


(a) p U‘GG GG UAUCGCC A AG CG GD AAGGCACCG 
(/;) pUGGGGUAUCGCCAAGCGGDAAGGCAUUCCG 


any of the 82 backward structures. Surprisingly 
only the .5th structure, pUGGGGUAUCG, gave 
duplex structures containing 7 or more hydrogen 
banded pairs with twO' of the 82 reverse sequences. 
These are shown below : 

A. ACCGACCCCAUGGGG U 

I I I I I I M I 

pUGGGGUAUCG 

3. ACCGACCCCAUG 

III I I I I 

pUGGGGUAU 

may be noted that in structure A the oligo- 
leotide GGGGU is used both in the forward 
’ the reverse sequences and hence it was ruled 
jt. Therefore the only structure possible was the 
second one, B.. It is to be mentioned in this 
c'^nnectioa that E. coli formyl methionine tRNA^ 
contains only 6 hydrogen bonded pairs in the amino 
acid stem. Yeast ala,nine tRNA-'> E. coli leucine 
tEvNA^io and wheat germ phenylalanine tRNA^^ 
'utain one mismatch each in the stem. These 
n exceptions, and were not consideted in the 
ficsent study in selecting the stem from all the. 
>iructure.s. However this kind of mismatches also 
nay be taken into account in selecting the stem. 
3U pair formation was allowed in the present case. 


The nucleotides underlined form base pairs. It 
may be noted that the difference between the two 
structures is only in the last fragment; CACCG in 
(a) is. replaced by CAUUCCG in (b) (see Table I). 
Detection, of these structures among the 426 
structures was not at all difficult as large number 
of structures which did not satisfy any one of the 
restrictions on the dihydrouridine arm could be 
eliminated by just looking at the sequences. 

Restrictions on the T\jjCG arm’ are even more 
stringent. The number of paired and non-paired 
nucIcoj;ides in this arm is fixed and. the total 
number up to the last hydrogen bonded pair is 
28 from 3' end (see Ref. 8). The nucleotide, 
always appears on 22nd position in the loop region. 
Besides the 16th nucleotide is C which base pair; 
with G on. the 24th. position. The com¬ 
puter program in the construction of the Ti/CG 
arm was to simulate 'structures, up to the 28tli 
nucleotide from 3' end with the reverse sequences, 
omitting the fragment containing dihydrouridine 
and those already used in forming the stem. A 
total of 278 structures were generated. Only 
4 structures satisfied the restrictions on the T {/ CG 
arm. They are : 


(i) ACCGACCCCAUGCUCCUAAGCi/^T GGAGU CUUAGG 

(ii) ACCGACCCCAUGCUCGUAAGCt/^T GGAGCC UUAG 

(iii) ACCGACCCCAUGCUCCUAAGCi/rTGGAGCCAC 


(iv) ACCGACCCCAUGCUCCUAAGCi/^TGGAGCCUUAC. 
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The nucleotides which are underlined are involved 
in hydrogen bond formation. These structures differ 
from each other only in the last fragment. 

Completion of clover leaf 

Since two structures {a and 6) in the forward 
direction and four structures (i to iv) in reverse 
direction were obtained, a minimum of 8 possi- 
.bilities for the entire sequence appeared possible. 
Each of the combination was considered tO' find 
whether it would form the anticodon arm when 
.combined with the unused fragments in each case. 
Combinations {a) (iii) and (/>) (iv) were not 
.possible as the same fragment had been used in the 
forward as well as in the reverse sequences. It may 
Ee noted that (a) contains CACCG while (iii) 
contains GCCAC as the last fragments. The latter, 
GCCAC, is nothing but CACCG in the forward 
direction. 


r6m: 

Ife' 

work is very short. In the present study selec ■. 
of the correct sequences at various stages wa." d. 
manually from the computer output. This openi. 
also may . be computerised, if needed. 

At present, it appears that the method is suii;:‘ 
only for tRNA. .However, it is applicable, to | 
RNA provided sufficient secondary structure Cc' h 
straints are available. A common secondary sta. ^ 
ture with 4 base paired regions applicable to 1, 
species of 5S RNA has been proposed^-. Whcih I, 
this will be sufficient to work out the sequence of' I 
RNA by the computer method remains to be te-u ; 
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For each of the other combinations (a) (i), (a) (ii). 
(a) (iv), (b) (i), b (ii) and (b) (iii) there were 3 
unused fragments. With the forward chain, the reverse 
chain and 3 unused fragments two complete sequences 
could be obtained with each of the 6 combinations. 
Thus a total of 12 sequences could be obtained at 
the final stage. The anticodon arm has a number of 
regularities common to all tRNAs. It has 5 hydrogen 
■ bonded pairs and 7 unpaired nucleotides. Besides 
.there is one unpaired nucleotide between the dihydro¬ 
uridine arm and the anticodon, arm. Only one- 
sequence from combination (a) (iv) satisfied all the 
common features of the anticodon arm and it had 
in the loop region a triplet which agreed with the 
codon for glutamine. The sequence thus obtained 
is shown below. 
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••to 50 r,o 70 

UCCGGCAUUCCGAGGTyifCGAAUCCUCGUACCCCAGCCA. 


This structure agrees with that in reference 7, the 
modified nucleotides being represented by the parent 
nucleotide. None of the other 11 structures obtained! 
could give a complete cloverleaf with its common 
features. The method is applicable to any tRNA 
provided the nucleotide sequences of the individual 
fragments are correctly determined. It is likely that 
We may not end up with a unique solution in every 
case. However as the secondary structure constaints 
on’ a tRNA are numerous we strongly feel that the 
number Of possible sequences wilt be small and the 
method will grea,tly reduce the time needed to 
sequence a tRNA. Once the enzymatic fragments are 
well characterised the time needed’to do the computer 
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Abstract 

The Ciddap?^h basin of Andhra Pradesh has been of considerable geopliysical interest since 
the observation, of high negative Bouguer gravity anomalies over it, despite y.cro or positive density 
contrast of the basin sedimentaries with the surrounding Archaean coi'-ntry. The results of the 
magnetic investigations conducted over an area of about 20,000 square kilometres over and a.rotmd 
Cuddapah basin north of 16" p?.rallelare presented and discussed qualitatively. The basin is brought 
Old as a separate and distinct unit in contrast with the surroundings in the magnetic anomaly map. 
A probable mid-basin upliftment is suggested. A huge deep seated body witli a possible c;>us''tive 
connection with the mineralisation at the eastern margin of the C-.Kidapah basin is pia^poscd. 


Introduction 

rilHE Cuddapah basin, which is typically sedi- 
mentary, occupies a crescent shaped tract of 
about 13,500 square miles in area in the cast- 
central part of Peninsular India. It is an 
epicontinental basin .formed after a considerable 
lapse of time since the deposition, upliftment and 
metamorphism of Dharwars. It is believed that 
the basin originally extended beyond its present 
boundaries, to- the west and possibly also to the 
north (Krishnan^). 

The special geophysical interest in the basin is 
the observation of high negative Bouguer gravity 
anomalies over the basin sedimentaries of nearly 
equal or slightly greater densities compared to the 
surrounding country. Glennie-'h had attributed 
the.se gravity anomalies to a down-warping of the 
crust. Glennie’s explanations, however, did produce 
neither clinching evidence for the crustal down-warp 
nor for an overthrust in the east. 

The geophysics department of Andhra Univer¬ 
sity has already conducted large-scale geophysical 
investigations, with a close network of gravity and 
magnetic observations, over Godavari Valley, 
Gondwana basin, Cuddapah basin and parts of 
Eastern ghats. In this paper, results of the magnetic 
investigations conducted over the North Cuddapah 
basin and the adjoining area are presented and 
d iscu.-;sed qualitatively. 

Geot.ogy of the Area 

Major part of the North Cuddapah basin consists 
of the older Cuddapah series, while the Kurnools 
are exposed in the southern and south-western sides 
of the area. Srisailam. quartzites of Kistna series 
are found in the western part of the basin extending 
from the western boundary right upto the centre 
of the basin and as a rim enclosing it round the 
northern tip, ah^ the eastern part, uipto Nekaril^allii. 


Outliers of Srisailam Quartzites arc well recognised 
on the ea.stern as well as the vvesteni sides of 
the basin. Achempet dome is one of such outliers 
in the east. Limestones are e.vtensively developed 
in the area. Cum bum, Shales, arc developed in 
the north and alsO' in the south of the basin, along 
the eastern margin. AH along the eastern margin, 
they arc highly folded, contorted and overtiirnetl. 

The -other formations occurring in tlic area ai'O 
a patch of .Kurnools, consisting of Paniaiu 
Quartzites, Kiindair l.imcstones, Hangannapalfe 
Quartzites in the central areti. lJnelassllic(.l 
quartzites arc exposed at dilferent places in the 
basin. In the south western side, Vcmpalle 
Limestones and Culcheru Quartzites, Ihilivendla/ 
Nagari Quartzites, Tadpatri/lhillantpci vShales are 
cxpo.scd. 

MACINI-TK' vSURVf.VS 

The present investigations cover an area of 
about 2(),()0() square km., between 16'‘ and 17" N 
latitudes and 78*^ ami 81" 15'longitudes. Nearly 
900 magnetic stations were set up at .3 to d km 
intervals in the area. Livery attempt has been 
made to see that the station distribution is even, 
as far as po.-isible, in the tirea. An Askau.ii 
To-rsion Magnetometer of type GfZ was usctl l\)i' 
making the magnetic observations. 

Redaction of flic A4apnefic Data .—'The magnetic 
anomalies prc.scntcd here arc conipntctl wifh 
reference to the primary base station at Vijayawada. 
The base is established, after an. cxhaiislive study 
of the area and its vicinity and after continuous 
magnetic observations on a number of days at 
the beginning of the surveys. Number of 
■auxiliary bases have also' been set up during the 
course of the- survey for -operational convenience 
and for the computation of the correction for the 
diurnal variation of the carth’.s vertical magnetic 
intensity. These auxiliary bases are duly tied 




696 


Regional Magnetic Investigations Over the North Cuddapah Basin 


r 

L Scisn^g 


magnetically with the primary base by the standard 
method (NettletonS). 

For the computation of diurnal correction, a 
typical diurnal variation pattern is. obtained on a 
day at each of the auxiliary bases by making 
observations at quarter-hourly intervals. The 
variations obtained were then compared with the 
Magnetic Observatory data of the National 
Geophysical Research Institute, Hyderabad, on the 
corresponding days and suitable adjustments in the 
magnitude of the variations for the auxiliary bases, 
the type of variation remaining same, were made. 
During the remaining days, observations .at the 
beginning and end of the day’s work were only 
made at the base and diurnal variations curves for 
these days are obtained as outlined and used for 
the computation of the diurnal correction. 

The normal correction is evaluated by bringing 
forward the gradients of vertical field intensity in 
the northisouth and east-west directions for the' 
whole area under survey from the maps and tables 
published by the Carnegie Institute of Washington 
(Vestine et al.^). For the area under survey, the 
average values of gradients in the north-SiOuth and' 
east-west directions adopted respectively are 16 and 
0-6 gammas per km. The magnetic anomalies thus 
computed are contoured and presented in Fig. 1. 


observed across the boundary on all sides of the ! 
basin. An elongated + 200 gamma anomaly 

contour in the Palnad area roughly corresponds 
with the margins of the basin. To tlic south and 
.south-west of the area alsO' a number of -[- 20i) , 
gamma contours could bo seen. li. thus, appears i 
that a positive anomaly of 200 gammas seems lo 
be a characteristic anomaly associated with the 
basin,. On, the other hand, at some places 

especially north of PidiigulralUi, and coming down 
further to the south, quite a few anomalies 
of the order of -j- 300 gammas are observed 
indicating a broad magnetic high in the middle 
of the basin. These anomalies arc supposed to ! 
be. associated with the basement configuration, in \ 
the form of a possible mid-basin upliftment. 

In the western, part of the basin, the distribu¬ 
tion of the magnetic anomalies seems tO' be some¬ 
what difFercnt from that on the eastern part. 
Between Amrabad and Wanaparti, the magnetic 
anomalies are positive on the crystallines west of 
the basin and negative within the basin, while 
a zero' anomaly contour seems to correspond 
roughly with the boundary of the basin. Tlie 
magnetic contours in this area arc widely spaced 
indicating gentle gradients. It is also obsoned 
that the magnetic anomalies on the crystallines 



Discussion of the Anomalies 
The regional magnetic picture shows that the 
area covered by sedimentaries is quite well 
represented with very few magnetic anomalies. In 
contrast with the area outside, the basin is 
magnetically flat and magnetic gradient could be 


west of the basin in this area do not exhibit, ia 
general, the intense magnetic fluctuations observed 
On the crystallines east of the eastern margin of 
the basin. 

While discussing the numerous O'Uitliers of the 
Cuddapahs, Fobte^, and others have suggested 
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possible extension of the basin to the 
east of the present eastern margins. The 
distribution of the magnetic anomalies in the 
eastern part of the basin and on the crystallines 
east of the eastern margin seems to suggest that 
the magnetically fiat area of the basin extends tO' 
east, beyond the eastern margin before intense 
magnetic fluctuations are encountered. The 
magnetically flat zone corresponds roughly to the 
area enclosed by the eastern margin of the basin 
and a line passing through Vinukonda, Narasa- 
raopet and Achampet. Considerably less pronounced 
(feature is noticed west of the western margin of 
the basin. 

Intense positive and negative anomalies of the 
order of + 1400 gammas and ~ 1200 gammas in 
the area around Macherla have been observed. 
These anomalies could not be considered as due> 
to some local cause because of the consistency of 
their range and their distribution over a large 
area around Macherla. The disposition of the 
observations is also fairly satisfactory there, to- 
rule out the possibility of any local cause. 
Hence, this anomaly feature has tO' be explained 
not as due to any superficial cause but as related 
to the structures near or underlying the basement. 
This area has been studied in some detail and a 
possible relationship between the mineralisation 
occurring near the eastern margin of the basin 
and the high magnetic anomalies, observed here, 
has been worked out (Narasimhaswamy"). 

Footei had observed a singular series of 
elliptical anticlinal domes, six in number along 
the eastern boundary of the basin extending from 
Vinukonda nearly upto the Krishna river. It is 
difficult to say, with the present data, whether or 
not these domes have found any representation in 
the isoanomaly map. But the Vinukonda dome 
composed of post-syntectonic granites seems to 
have some relationship with the high positive 
anomalies of the order of -f 1300 gammas south 
of it, whereas the Ipuru dome of the same com¬ 
position as that of the Vinukonda dome has not 
'ound any significant mark in contour map. The 
ipparent effect of the Nekarikallii dome composed 
af slates and phyllites, and the Biravallipaya 
)utlier still to the north, both of them occurring 
lear Piduguralla, seems to be + 300 gamma 
inomaly, west of the actual domes. The Achampet 
aultcd dome, a true outlier of the sedimentaries. 
nto the gneissic country, is marked by a zero 
nomaly contour in the south-west and -f- gamma 
ontour in the north-east. The inability to get 
xact correlation of the an'omalies with the domes, 
ind their wide displacement in relation to the 


domes might perhaps be due to the effect of 
numerous basic dykes in the surrounding country 
rock adjacent to the basin. 

In the southern part of the area, in the middle 
of the basin near Erragondapalem and in the east, 
beyond Vinukonda, roughly along and above the 
16° parallel, across the basin, magnetic disturbance 
could be observed with negative centre near 
Erragondapalem followed by positive anomalies 
and then intense negative anomalies in the cast 
near Chilakaluripct. Heron (1947) has suggested 
the existence of two basins of subsidence, the 
larger one including the main area of Cuddapahs! 
and the Kurnools, and the smaller one, the Palnad 
group. He advocated that in the Palnad basin, 
subsidence may have commenced later, not long 
before the deposition of Cuddapahs had finished in 
the main basin, and continued with far greater 
regularity and in deeper water as is shown by the 
immense accumulation (?) of the uniform lime- 
stones and shales interrupted only by the diamondi- 
feraus grits. His ideas, according to many 
succeeding investigators, are questionable and 
impracticable. However, a probable correlation 
between the above-mentioned feature in the 
observed anomaly map and the suggested boundary 
separating the two basins is apparent. 

There is a marked contrast in the magnetic 
anomalies of the areas cast and west of the basin. 
The area east of the basin right from Jaggayyapel 
in the north up to Chilakaluripct in the south is 
characterised by intense magnetic flucliuitions. 
The anomalies north-cast of Jaggayyapet are of 
local natwe caused by the float iron ore deposits. 
Anomalies south of Jaggayyapet and up to 
Chilakaluripct indicate partly the intense tectonic 
disturbance in the form of folding, crushing, 
overturning, and faulting along the eastern boundary 
of the basin. The igneous activity in this area 
resulting in numerous basic dykes such as doleritcs, 
may account for these anomalies to a greater 
extent. 

Comparatively, the area west of the basin is 
not as disturbed magnetically as the eastern area. 
But in the area, west of Mirialguda and north of 
Macherla, occupied by ci-ystallines, the magnetic 
anomalies exhibit fairly high gradients and 
magnitudes. 

Conclusions 

Distribution of observations was not satisfactory 
at some places, especially around Srisailam, 
because of dense forest and highly irregular terrain 
resulting in very scarce habitation and lack of any 
development of roads, etc. Despite these limitations 
in the data, the magnetic anomaly map has been 
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able, to a large extent, to represent the various 
features observed by the geologists, and to bring 
out a picture of the basement relief. The basin 
has been shown as a separate and distinct unit 
from the rest of the area indicating the extended 
boundaries. The major eastern boundary fault 
propounded by Kings has found its representa¬ 
tion on the anomaly map. Results of further 
analysis of the data and the quantitative studies 
made, have also broadly conformed to the general 
qualitative interpretation obtained herein. 
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SOME PHYSICOCHEMICAL PROPERTIES OF N-BENZENESULPHONYL L(-) HISTIDINE 

AND RELATED LIGANDS 

M. M. NANDI 

Regional Research Laboratory, Bhubaneswar 751 004 


Abstract 

The syntheses of N-benzenesulph.onyl L(-) histidine H.,), a-bcnzenesulphonamido 
i9-2-benzimidazolyl L(-) n propionic acid {Rf H.) have been reported and the uv and ir spectral 
data recorded. Preparation of a-benzenesulphonamido y-2-benzimidazoIyl L( I ) //-butyric acid 
CR® Ha) has also been described. Ir data show that these compounds exist as /.witterions. 


C OMPLEX compounds of various metal ions 
with histidine and related ligands exhibit very 
interesting properties^'^. However no attempt has 
yet been made to study the complexing behaviour of 
benzenesulphonyl derivative of histidine. The present 
paper describes the synthesis of N-benzenesulphonyl 
L( —) histidine (R^ H^) and a-benzenesulphonamino 
yj-2-beiizimidazolyl L(—) 7i-propionic acid (R^' H^,). 
Their electronic spectra in ethanol and ir spectra 
in KBr matrices are also recorded. The correspond¬ 
ing data of a-benzenesulphonamide 7 - 2 -benzimida 2 olyl 
L(-|-) 7 i-butyric acid (R^H 2 ) are included for 
comparison. All these compounds exist as 
zwitterions and are found-to form complexes with 
Cu(II), Ni(II) and Co(II) and may function as 
monoprotic or biprotic tridentate ligands. Details 
of complexatiop is under investigation. 


Experimental 

N-BenzcnesuJpho/iyJ L('-—) histidine (R^‘ 

L( —) Histidine was ullow'cd to react with benzene- 
sulphonyl chloride in the presence of warm nlkuii. 
The reaction product was treated with iiorit. 
filtered and acidified with warm acetic acid 

(pH ■—'3), when shining crystals of H^ separated. 
It was recrystallized from hot w'ater, m.p. 267° d. 
■slightly soluble in water, ethanol ; soluble in DML 
DMSO, etc. (Found : Eq. Wt. 296-5.Ct2Hi;iO^N;,S 
requires Eq. Wt. 295-0). UV spectrum 
285 run (log e 3-71), 274 nm (3-78), 267 iim 
(3-81) and 215 nm (4-01). 

a-Benzenesulphoiiamido p-2-henz.imidazoJyl X(—) 
n-proplonic acid .//„)—^N-Benzenesiilphonyl 

L(-*) aspqrtic qcid (O'll mole) and ^/-phcnylenQ" 
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diamine (0-2 mole) in 60 ml 4N hydrochloric acid 
were gently boiled under rclUix for 4 h. After 
cooling the pH of the solution was adjusted to 9 
first with NaOH and. finally with NH.jOH, The 
compound separated was collected by filtration and 
found to be 2-2' (benzenesulphonamido) ethylene 
dibenzimidazole-*. By adjusting the pH of the 
filtrate to about 3 with acetic acid, a while 
crystalline compound is separated. The compound 
was dissolved in dilute ammonia and reprecipiluted 
by adding acetic acid and finally recrystalliscd 
from warm aqueous DMSO. White shining crystals 
were obtained, m.p. 226^ d, slightly soluble in 
water and ethanol but highly soluble in DMF, 
DMSO, etc. (Found: C, 52-3() ; H, 4-K() ; N, 
11-60; H.O requires C, 52-89; 

H, 4-68 ; N. 11-57%). UV spectrum 280 nin 

(log e 3-70), 275 nm (3-81), 243 nni (3-76) and 
223 nm (3-93). If to the filtrate after .separation 
of 2-2' (ben 2 ienesiulphonamido) ethylene dibenzi¬ 
midazole, 40 ml of ethanol were added and then 
acidified by acetic acid, shining white crystals were 
obtained, m'.p. 198^^ -d. it is soluble in water, 
ethanol, DMF, DMSO, etc. (Found: C, 58-20; 
H, 5-20; N, 15-30. C,.H...^O,,N.S requires 

C, 58-28; H, 5-08; N, I5-l5%). UV spectrum 
A^a®^ 277nm (log e 4-88), 27rnni (4-87) and 
226-227 nm (5-08). 

a-Benzenesuiphonamido y~2-hcrizinn(iazo'}yl L( 4 -) 
n-biiiyric acid (f?'‘ —^This compound is a 

monobenzimidazole derivative of N-bcnzencsulphony! 
L(4-) glutamic acid-"^ and was prepared following 
the method reported in our previous communica¬ 
tion'^. An equimolecLilar mixture of ^^-phenylcnc- 
diamine and monopotassium salt of N-benzeno- 
sulphonyl L(-f-) glutamic acid*<* (0-04 mole each) 
in. 45 ml 4N HCI was boiled under rcllux for 4 h. 
The pH of the cooled .solution was adjusted 
tO' -w 9 first with NaOH and finally with NH.j and 
filtered. On acidification of the filtrate (pH —' 4) 
by acetic acid, a white crystalline compeuind 
separated. It was recrystalliscd from warm aqueous 
DMSO, m.p. 236° d, slightly soluble in water, 
ethanol, highly soluble in DMF, DMSO, etc. 
(Found: Eq. Wt. 358-0: C, 57-03; H, 4-91 ; 
N, 11-73, requires Hq. Wt., 359-0; 

C, 56-82; H, 4-73 ; N, 11-69%). UV spectrum 
;.|,;°‘''281 nm (log f 3-72), 275 nm (3-77) and 
235-236 nm (3-72). 

UV spectra were measured with a PYE UNICAM 
spectrophotometer. IR spectra were obtained with 
a BECKMAN IR-20 spectrophotometer in KBr 
disks- The pk values were determined using 
BECKMAN pH meter at constant ionic strength 


at 31 ±; I”. Melting points recorded 
were uncorrected. 

Discussion 

Analytical data indicate that the compound 
Cj,.H jr,0.,N.jS is a mivnobcn/.iniida/.olc derivative 
of N-benzcncsulpluvnyl L( - ) aspartic acid whieti 
may be represented hy any one of the two alter¬ 
native ways (In) or (16) (I'ig. 1). ('omparing 
the pk (2-48) of (',,41, - p.,N..S with 

that for the starling material N-hcn/.ene 
sulphonyl L(—) aspartic acid (plc^ 2-84. pk.. 
4-41)^* and pk benzimidazoliuni ion (5-60) with 
that for some known compounds'^, it is obvious 
that this conipound is actually (I a). 'Hie 

compound ,N.^S is a salt o\' R^'H.. and 

o-ph c n y 1 e ned i a m i nc. 



Cl a) 


COOH 

I 






(R** H,) 

Fig. 2 


Electronic spectra of the compounds show a 
number cf peaks in the uv region, winch arc' 


Curr. Sci~3 
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closely: comparable to those found in substituted, 
benzimid azoles t-. IR spectral data show that 
N-benzenesulphonyl L(4-) glutamic acid and 
N-benzenesulphonyl L(-—) aspartic acid exhibit 
bands in the region '"^1700-1724 cm"t due 
to COOH. But in these three compounds 
(R-'Ho, R^Ho and R' H^) no' band in this 
region is observed. In addition bands in the regions 
1570-1613 cm-i and 1360-1369 cm-i due to COO' 
anti symmetrical and symmetrical stretches respec¬ 
tively are observed’These indicate the 
zwitterion structures for the compounds which may 
be represented as in Fig. 2. 
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ISOLATION AND CHARACTERISATION OF ANTHOCYANIN PIGMENT FROM 
PHOSPHORUS-DEFICIENT MAIZE PLANTS 

S. C. BHATLA and R. C. PANT* 

Department of Botany, University of Delhi, Delhi 110007 


Abstract 

Phosphorus-deficiency in maize (Zea mays var. Ganga-5) resulted in the accumulation of 
anthocyanin pigment in leaves. The accumulating pigment was extracted in methanol-HCl (99:1) 
and a part of it was hydrolyzed to separate the aglycone (anthocyanidin) and the sugar moieties. 
The purified anthocyanin pigment and its aglycone were subjected to chromatographic and spectrc- 
photometric analyses and the pigment was identified as cyanidin-3-glycoside, a monoside. Sugar 
moiety was identified as rhamnose. On the basis of these studies, the accumulating pigment was 


characterized as cyanidin-3-rhami)oside. 

Introduction 

TDENTIFICATION of anthocyanin pgment in 
maize has so^ far been accomplished only in the 
aleurone layer of seeds’^ and the anthers of 
Pr strains^. But no information is available on 
the identity of the pigment accumuHating in the 
leaves of phosphorus-deficient maize. It was, 
therefore, decided to undertake the identification 
of the accumulating pigment. 

Experimental 

Phosphorus-deficiency was developed in maize 
{Zea mays var. Ganga-5) plants, grown by sand 


Department of Plant Physiology, G. B, Pant 
University of Agriculture and Technology, Pant- 
nagar, District Nainital (U.P.). 


culture technique"’’**, by supplying them O-Sppni 
of phosp'horus in the nutrient medium, instead i»i 
62 ppm supplied for normal growth. Ai’lcr 
40 days of growth, the pigment was extracted front 
the leaves in methanol-HCl (99 : 1 v/v) :inJ 
purified chromiatographically’'». A part of th.* 
purified pigment was acid hydrolyzed^’ and \k 
aglycone (anthocyanidin) was collected in 2-3 nil 
of amyl alcohol and pu[rified’'>. The aqueous layrr 
of the hydrolysate contains large amount of 
hydrochloric acid besides the sugar fraction. Before 
analysis, the acid was removed from the sugar 
sample’'. 

The Rf values of the anthecyanim p'gment and 
its aglycone were studied by descending chromalO' 
graphy on Whatman No. I paper. The solvent- 
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u.sed for anthocyanin pigment were : BAW 
(Butanol-acetic acid-water ; 4:1:5 v/v, upper 

layer), BuHCl (ButaTiO'l-2-N HCl ; 1:1 v/v, upper 
layer) and 1% HCI. The solvents used for the 
aglycone were : Forestal (Cone. HCl-acctic acid- 
water; 3 : 30 : 10 v/v), Formic (Cone. HCI- 

formic acid-water; 2:5:3 v/v) and BAW. The 
absorbance of the anthodyanin pigment and its 
aglycone were recorded in u.v. and visible parts of 
the spectrum. Finally the bathochromic spectral 
shift of the pigment was studied in the presence of 
aluminium ions at pH 2-4. All the experiments 
dealing with characterisation of anthocyanin pigment, 
were done in the dark. The sugar fraction of the 
Ipigment was also identified dhromatographically”^ 
and by studying the spectrum of the anilinc-oxalatc 
complex of the sugar^^. 

Results and Discussion 

The results of the present work are suinmarizcJ 
in Table 1. The Rf valiUes of the extracted 
pigment in different solvents and. the values 

in u.v. and visible range of the spectrum tallied, 
very closely with those of 3-monosidic glycosides 
of cyanidin. The pigment also underwent a 


bathochromic spectral .shift, the valild lx‘ing very 
close to that obtained with standard cyanidin 
glycosides, 'fhis indicated that the pigment had 
free ^;-dihydroxyIic groupings, which further 
strcngthenedi its identity as cyanidin based pigment. 
Unlike 5-glycosidc and 3, 5-diglycosidc, this pigment 
does not lluorcscc in u.v. light and gives tlull 
colour, it was thus taken to he an additional proof 
for the pigment being a 3 glycoside, a monosidc. 

The Rj values of the aglycv)ne fraction in 
dilfcrcnt solvents and (he values in u.v. and 

visible range of the spectrum also tallied exactly 
with those of authentic cyanidin. Finally, the 
Rf value of the sugar fraction, the colour of its 
aniline oxalate complex and the spcctial ah.sorhancc 
of the complex were exactly similar to those* 
observed with standard rhamnose. 

From the results of the present work, it can 
be seen (hat the pigment extracted from the leaves 
of .pho.spfioriis-dcficicnt maiz^ plants has the 
following structural features (Fig. 1) : (/) The 

aglycone part of the pigment is cyanidin. (//) 1‘hc 
pigment is a 3-glycosidc, a monosidc. {Hi) The 
sugar present in the pigment is rhamnose. It is. 
therefore, evident that the extracted pigment 
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Properties 

’ of the couhocyanitj pigment 

extracted from 

maize leave.' 





«/■{ •: 100) in 



in 


Anthocyanin pigment 



. 



AK’i;, 


BAW 

B iHCI 

r‘;HC4 

U.V. 

Visible 

shi t (nm) 

Anthocyanin from Zeci mays 

31 

42 

10 

284 

533 

46 

Cyanidin based pigment 

31 

.1.4 

9 

284 

533 

45 



Rf { . 100) in 


) 

''‘tnnx 

in 


Anthocyanidin pigment 

Forest 1 

I'ormic 

BAW 

U.V. 

Viable 


Anthocyanid in from Zea mays 

49 

21 

64 

277 

535 


Authentic anthocy.inidin 

49 

21 

68 

277 

535 



^/( ' 100) in in 

Sugar Bcn/.cno-B'.itanol-Pyridinc-Watcr (.3 : 10: 5 : 4 v/v) the range .IV) S‘St) mn 


S'Jigir from the extracted 

pigment 83 

Standard rhamnose 83 


370 

37.) 
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is cyaBidimS-rhamnoside. Thus a novel pigment 
is being reported from the maize plants. 
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A PRELIMINARY NOTE ON CARBONATITE IN 
WAH SUNG VALLEY OF JAINTIA HILLS 
DISTRICT, MEGHALAYA 

Introduction 

A pyrochlore-bearing c"‘.rbon?.tite was recently dis¬ 
covered in the W\h Sung Valley of J:\intia Hills District, 
Meghalayi'., during exploration by the Atomic Mine¬ 
rals Division of Department of Atomic Energy and 
detailed investigations arc currently under way for 
evaluation of its rare-metal potential. This carbo- 
natite complex has a large cover of weathered soil 
rich in pyrochlore and is apt to be a source for pro¬ 
duction of niobium similar to some of the carbona.tites 
of Africa. 

Location 

The carbonatite occurs in an area of bowl-shaped 
jetting, ranging in elevation from 880 m to 1500 ml 
m.s.l. (Lat.:25" 32' 15"-25° 36' 45"; Long. : 92° 06' 
i0"-92° 08' 30"; toposheet No. 83 C/NW) in the Wah 
Sung Valley of Meghalaya. It is about 25 km east 
>f Shillong and is approachable from 45 km post 
►n the Shillong-Jowai road (NH-44). 
jeologic Setting 

The rocks of the area are pre-cambrian gneisses 
nd meta-sediments of Shillong group, represented by 
Liartzite, phyllite and quartz-sericite schist. A small 
Jtlier of Cherra sandstone of tertiary age lies in the 
»uth-eastern parts of the area. The pre-cambrians 
xupy higher elevations whereas the central depres- 
on of the valley is mainly underlain by an ultramafic 
neous complex composed of dunite, mic^-peridotite, 
wxenite, nepheline, syenite, ijolite and gabbro. 
otite pegmatites are occasionally noted. The area 
largely under a thick mantle of soil and alluvium 
id is densely wooded. 
irbonatite 

Although major portion of the carbonatite is covered 
brown coloured soil rich in pyrochlore, some hill 
Lpes after excavation showed that the carbonatite 
cUrs as small irregular injections in the ultramafic 
mplex and as dykes close to its periphery. They 
5 60-110 m long, 10-30 m wide and display sharp 
itacts with the host-rock. They show varying trends, 
1 dominant ones being in E-W, NW-SE and NNE- 
W directions, although parallelism among a few 
ces is also conspicuous. In general the carbonatite 
Dears to be a ring complex surrounding the central 
camafics. 

"hey are usually medium to coarse grained leuco-’ 
tic rocks composed essentially of calcite with inter¬ 


spersed fluorapatitc, scrpentinisedolivinc and accessory 
fiuorite, pyrochlore, pcrovskitc, magnetite and mcla- 
nite. Chalcopyritc, pyrrhotite, pyritc, ilmcnitc, stiontio- 
nite and phlogopitc are some of the other minerals 
noticed in the carbonatite. 

These carbonatites arc broadly of two ci'tcgorics* - 
the more homogeneous but less radioactive type, 
weathering to pale c’^rthy colour a.nd tlic more hetero¬ 
geneous and radioactive variety, we.ithciing often to 
chocolate brown material. Some of the caibonatite 
bodies exhibit structures of (low banding. 

Rare Metals 

Preliminary analysis of rock and soil samples from 
the carbonatite complex has indicated the presence of 
Nb, Ta, U, Ce and phosphate content in significant 
concentrations. 

High radioactivity, mainly due to pyrochlore, is 
found to be usually associated with a 15-50 cm wide 
marginal zone of carbonatite along cuibon?Uitc“host“ 
rock boundary. Pyrochlore occurs as cubCsS and 
octahedras in shades of yellowish brown to reddish 
brown colour. Partial chemical analysis* of a sample 
of pyrochlore, separated from soil from Diycm nulla, 
is given below : 


Per cent 



ThOg 

Nb„ 0 „ 

T a 2 D 5 

TiOu 

CaO 

2*2 

8-5 

48-6 

2-5 

0-3 

14-0 


The dark chocol’.tc-brown colouicd soils, capping 
the carbonatite, are also highly radioactive and consist 
mainly of magnetite, fluorapatitc (50-60% by weight) 
and clayey matter along with, pyrochlore, pcrovskitc^ 
zircon, girnet, pyriboles and altered iron-oxide mine¬ 
rals. Fluorap.atite is identified by X-ray d,infraction. 
Preliminary analyses of a few rock and soil samples 
from the carbonatite arc t'\buUited below. These 
indicate high contents of Hb, Sr, Cc and Y but vcrc 
low Rb in all the S'.mples. Further, some of thy 


* Nb and Ti are separated fi’om Ta by solvent ex¬ 
traction using T.B.P. After purification of the iso¬ 
lated fractions and estimation of Ti by absorption 
spectrophotometry, the values of Nb, Ta and Ti are 
obtained. The coefficient of variance is 5% for Nb^Og 
and 2 % for’ Ta^Og. 
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samples show higher uranium content with little or 
negligible thorium. 


* LE-854 

GB-35 

GB-37 

GB-38 

LE-581 and 

soil 

soil 

soil 

soil 

LE-582 Mica 



Tereya- 

Shang- 

peridot ite 



tlaim 

pet 

with carbo- 


natite 

Umtechani 


X-ray fluorescence (ppm except 

where indicated in%) 

Nb 

2*44% 

3-43% 

411 

187 

318 

474 

Ta 

393 

476 

300+ 

300+ 

300+ 

300+ 

Y 

83 

84 

236 

118 

33 

24 

Sr 

1755 

1581 

1612 

1265 

3368 

1799 

Ba 

415 

538 

440 

519 

707 

956 

Ce 

012 

1440 

2629 

1372 

207 

175 

Rb 

15 

10 + 

10 + 

22 

28 

53 

Zn 

431 


•• 

•• 

253 

183 

♦ 

LE-584 GB-35 

GB~37 

GB-38 

LE-581 


soil 

soil 

soil 

soil 

and LE--582 


Layem 

Layem 

Tereya- 

Shang- 

Mica perido- 




tlaim 

pet 

tite with 
carbonatite 
Umtecham 


Spectrographic (ppm) 

Ni 36 



8 26 

Cr 14 



14 17 

CO 42 



11 16 

V 194 



49 21 

Cu 85 



12 58 

Mn 1-25% 



3216 2469 

Ti 1288 



1188 832 

Chemical (present) 

PjOj .. 27-12 

25-10 

22*20 


80^2- 0 -lt 

0 - 1 + 

0*1 + 


Rare earth oxides CTotal ignited) 1 - 0 + 

1 -Ot i-ot 

UaOg .. 0-06 

0*008 

0-004 


TiOa 

0*8 

0*07 


Radiometric (per cent) 

eUaOgO ‘10 



0-016 0-022 

UjOg 0-065 

.. 

., 

0-015 0-018 

ThOg 0-12 



0-009 0-013 


.. not determined. * analysed by AMD Labs., 
Hyderabad. t less than. 


Discussion 

The Wall Sung valley carbonatite appears to K ’ 
a closed type” as per classification of Smirnov 
may hence be expected to extend considerably d'-vr, 
wards widening at depth. Preliminary geol* 
fieldwork has established that the ultra-niafic T.tM 
occurring as a plug arc surrounded by the riiigccci 
of the carbonatite bordered by the alkalic rocks vd v 
could be Products of fenitiz‘tion due to metasoni :!;;:: 
of the granite gneisses, the hosts in which thcanv;';;-. 
is intrusive. Further work is in progress. Mr.-cr./ 
logically, it seems to belong to the rarc-metal !’re* 
earth category, akin to the Bairciro deposits of H:.;’ 
(Smirnov^). The discovery of this carbomuiit- h. 
therefore, not only of geological interest on aco 
of its geographic location in the north-eastern enJ d 
the Indian Shield, but also significant as possible 
source of pyrochlore and other rare-earth miiux: 
for niobium requirements in the future. 

The authors are deeply grateful to Dr. G. R. l'i\\ 
Director, Atomic Minerals Division, for the kr; 
encouragement, personal field guidance and pcrnii;,*.;.:: 
for publication of this paper. Their thanks arc 
due to the scientists of the Petrology, Spectroi’r:;rk' 
X-ray Fluorescence, Physics and Ciiemical Laborati'r;; 
of the Atomic Minerals Division, Hyderabad, 
prompt analysis. 

Atomic Minerals Division, Sheik: Yuslj 

Department of Atomic Energy, A. C. Sarasvm: 
Hyderabad, Apri/7, 1977. 

1. Smirnov, V. I., Geology of Mineral Dcpc i., 
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THE EVALUATION OF POLAR AND STERK 
EFFECTS ON THE RATES OF METHOXIDE 
ION CATALYSED CONDENSATION OF SOMf 
^^-SUBSTITUTED BENZALDEHYDES WITH 
3, 5-DIMETHYL-4-NITROISOXAZOLE IN 
METHANOL MEDIUM 

In continuation of our earlier work^’“ on the K:-: 
catalysed condensation of different mono ai:: 
disLibstituted benz aldehydes with 3,5-djmelliyP 
nitroisoxazole, the stcric effects on the above reacik' 
were studied by varying the substituents (r/z., NO,: 
Br, Cl, CH 3 and O-CHg) in the ortho position o' 
benzaldehyde. The reaction was followed spectra' 
photometrically at A = 400 nm at which the S-styryMi* 
rivative (end product of this reaction) obeys Beer’s hv. 
The bimolecular rate constants (^'T, polar (P) j 
steric (S) parameters for all the reactions studied sif j 
presented and discussed. Applicability of 
equation (log kjkf," ^ a* p*-\- 8 Eg) for ortho subsii- 
tuents and quantitative separation of polar andsicfi, 
effects of these substituents are some of the rfn j 
features not reported earlier. 
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All the chemicals used were of AR grade and 
wherever necessary further purification was done by 
standard methods. The 3, 5-dimethyM-nitroisoxazoIe 
was prepared by the literature method^ The kinetic 
features employed are similar to those reported 
earlier^. 

In the present study, the kinetic results have been 
interpreted in the light of the mechanism suggested 
in our earlier work^. The reactions were studied in 


with a correlation coefficient r*=^ 0 - 98 , showing the 
presence of both polar and stcric effects on this reaction. 
It was found that the calculated values of log 
according to equation ( 1 ) correlated well with the 
experimental values within the limits of experimental 
error. This correlation indeed shows in essence the 
presence of both steric and polar cflects in this reaction. 
The calculated and experimental values of log k*'j 
k/ are presented in Tabic I. 


Table 1 

Temperature: 35 ^^ C 

a*, log (k/lk,/\ A arrd(/^ T S) values 


k" X 10-1. mole-1 


A/\G^(P I S) 


SI. Substituent sec-i 

a* 

£ log - log 

leg 

No. - 


Cal. mole-' degree-* %k "jk ") 

(AvA'o") 

ky kQj. 


Expl. 

Cald. 


3. 

-OCH 3 

18-3 

13*3 

- 0*22 

0*99 

0*13 



- 0*11 

-0*05 

2 . 

-CH3 

20-3 

17*3 

0*00 

0*00 

0*06 

0*00 

0-00 

0*00 

0*00 

3. 

-Cl 

70-3 

45*3 

0-37 

0*18 

0*20 

597 

-482 

0*41 

0*34 

4. 

-Br 


43*3 

0*38 

0*01 


563 

460 

0*39 

0*33 

5. 

-NOs 

100-0 

78*7 

0*97 

-0*75 

0*10 

-932 

-1024 

0*66 

0*72 


Note —values are taken from our earlier data“. 


he temperature range of 25° to 40° C. The bimole- 
cular rate constants are listed in Table I, These 
results indicate that electron withdrawing substi¬ 
tuents such as NOo, Cl, Br groups in the benzaldehyde 
moiety facilitate the reaction in comparison to ortho 
methyl benzaldehyde which is taken as a standard, 
whereas electron donating substituent, such as 
methoxy group, retard the reaction. 

To study the applicability of Taft’s equation for 
ortho substituents, (log values were 

plotted against a* values at 35° C according to 
equation; 

logr/^o" = ^*P*+ 0 ) 

where k" and represent the rate constants for 
the condensation of any ortho substituted benzalde¬ 
hyde and t>-tolualdehyde respectively, o* and are 
the polar and steric substituent constants and p* and 
S 5 the reaction constants for the* same two effects 
respectively. Using the method of solving the simulta¬ 
neous equationsS it was found that the kinetic results 
for all the ortho substitutents stud.ied in the present 
work could be fitted well into equation ( 1 ) with 
p* ==0-85 i 0*04, 8 =0*14 ±0*02 and log ko" = 
— 0*76 ±0-01. Although the plot of log k'^jk^" \s. 
cr* was found to be linear with a correlation coefficient 
of r=0*97, it is not a satisfactory one. Hence, it 
was thought worthwhile to plot the values of (log 
k"jkQ -- 8 Bg) vs. cr* which gave a good straight line 


The positive p* value (p*"~-0*85 at 35*" C) show 
that the reaction is facilitated by low electron density 
at the reaction site. Also the p* value is different 
and lower than p value (0*98) at 35" C obtained in our 
earlier work“ for the condensation of nicta substituted 
benzaldehydcs, with isoxazolc under similar condi¬ 
tions. This indicates that in addition to the polar 
effects, the rates of the reactions of ortho substituted 
bcnzaldehydes are affected by steric factois also. 
It was observed that the 8 (■ - 0-14) value in the present 
study is approximately equal to the difference in p 
and p* values (0*^8 ~ 0-85 -()• 13) indicating the 
steric effect of the ortho substituents. The value of 
It)g Sives an approximate measure of the 

steric effects of ortho substituents^ It is known 
that if the value of log (k/lk^/)* is nearer to a* value 
of the substituent, polar effect is predominant and if 
it is nearer to E„ value, only steric effect is present. 
If the value of log is in between the value 

of a* and Eg, then both polar and stcric effects may be 
assumed to be operative. The latter trend wa$ 
observed for the reactions studied in the present 
work. The values of log (k "lk^/) are listed in 
Table I. 


* where and are the rate constants for 
para and ortho substituted benzaldehyde respectively. 
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It was also seen that the difference in free energy 
of activation substituted benz. Idehyde to 

^?-tolualdehyde was more or Jess equal to the sum of 
individual polar and steric interaction energies (P-j- S). 
The polar and steric interaction energies were calcu¬ 
lated Using the equations® P == — 2* 303 a* p* RT 
and S = — 2-303 K.T, where R and T have the 

usual significance. The values of 2 .nd 

(P 4 - S) are presented in Table I. Even though the 
values of are small and within the experi¬ 

mental error, the correlation with (P + S) values and 
the trends are unmistakable. Such trends were also 
observed by Taft® in the methanolysis of 1-methyl 
esters in methanol medium. 
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NIACIN—A POSSIBLE PRECURSOR OF 
PYRIDOXINE, STUDIED IN ASPERGILLUS 
NIDULANS 

A NUMBER of attempts have been made to study the 
biosynthesis of pyadoxine using mutant strains of 
E. coli requiring pyiidoxine for growth and it has been 
reported that pyruvate, glycerophosphate^ and phos- 
phoserine^ may be possible precursors. In our studies 
on the genetics and biochemistry of seven non-allelic 
pyridoxineless mutants of Aspergillus nidulans (isoLTed 
in our laboratory), one mutant strain (yj ; pyro^) 
was able to grow on minimal medium supplemented 
with nicotinic acid. In the present report, more evi¬ 
dence is given for a possible role of ni 'cin in giving 
its pyridine micleiis for pyridoxine molecule. 

The liquid “minimal ^medium was that of Pontecorvo 
et aP: The pyridoxine in the mycelia or culture filtrate 


was quantitatively estimated by microbiological nic!! 
using Saccharomyces carlsbergensis*. Culture fuir, 
had negligible amount of pyridoxine. 

The mutant strain y^; pyro^ was separately ^u'^ 
in minimal medium, supplemented with optim;‘| ie, 
of niacin (800 )Ug/ 10 ml) and pyridoxine ( 0*88 /tg/Hhii 
In the mycelia, pyridoxine was assayed for a perira 
7 days. The results are presented in Fig. 1 . 



Time in hours. 

Fig. 1. Mycelial weight and pyridoxine con! 
<^f y-i ; pyrog in 10 ml MM supplemented to 
800 Atg of nicotinic acid, 

O-O Mycelial weight obtained with 0-8 Mg d 

pyridoxinc/IO ml of medium. 

0 -• Mycelial weight obtained with nicoiin 

acid (800 Mg/10 ml) in the medium. 

^Pyridoxine content of the mycdiii 

grown in nicotinic acid expressed 
Mg/gm dry weight of mycelia. 

A-A Pyridoxine content of the myceliu 

grown in pyridoxine expressed as Mg/p 
dry weight of mycelia. 

In another set of experiments, the mycelia grown 
niacin were washed and restrspended in minimal nicdiu' 
alone and minimal medium with niacin or pyritof? 
and the results are presented in Fig. 2. From ih 
results presented in Fig. 1 , it can be seen that the weig.- 
of mycelia as well as the pyridoxine content in mjw.'i 
with niacin in the medium is less than in pyrido-tb 
in the medium. However, when the mycelia aictrf?i 
ferred to minimal media (Fig. 2), the pyridoxine loi' 
decreases progressively, while the pyiidoxine conce.^ 
tration increases in the niacin supplemented, reach"! 
the level as with pyridoxine supplemented, suggesfif-i 
that niacin is converted to pyridoxine in the mutarJ. 
There are reports that pyridoxine is formed fromg!;' 
cerol molecules by way of gIyceraldehyde- 3 -phospliaK 
and pyruvate^. An alternative pathway of nincinbic' 
synthesis from gIyceraIdehyde-3-phosphate in additicr 
to the normal pathway from tryptophan and 3-hydroJ; 
anthranilic acid is suggested in E. coli^. Experimeiii^ 
are under way using other pyridoxineless mutants tJ 
find out the effects of 3 -carbon compounds, niacii 
precursors and also to find out the mode of substif’i, 
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tion in the pyridine nnclens of niacin to give rise to 
pyridoxin e. 



Ni(U), Cu(ri), Pdai) AND VOdl) CHELATES OF 
N-HYDROXYETHYL, a-METHYL, 2-HYDROXY- 
BENZYLIDENEIMINE SCHlFF BASE 

N-Hydroxyethyl, a-mcthyl, 2-hyclroxybcnzylicIcnc- 
imine SchifF base (HaB) functions os a bidcntate ligand 
and forms solid cliclatcs with Ni(ri), Cii(II), Pd(II) 
and VOfll). These chcla.tcs have been cfia.ractcriscd 
by elemental analysis, magnetic susceptibility nica,surc- 
ments, electronic absorption and 1,R. spectra. 

HaB was prepo,rcd by rcnu.xing an cqi'.imolccnl.'.r 
mixture of o-hydroxy acetophenone and cthanolamine in 
benzene for two hours at 120 ’ C. Wo.tcr was removed 
azeotropically with benzene which was in turn removetl 
by distillation when a yellow solid residue was obtained. 
It was rccryshilliscd (ni.p. I34"C) from bcnzenc:. Tt 
gave satisfactory C, H and N analysis. 


T ime 'n hou r s 

Fig. 2. Mutant ; pyro^ grown in 10 ml MM 
supplemented with nicotinic acid. Resuspended in 
MM, MM -f- nicotinic acid, MM + pyridoxine. 

A-A Pyridoxine content in mycelium during 

nicotinic acid starvation (grown in 
nicotinic acid resuspended in MM). 

^ ^ Pyridoxine content in mycelium grown 

•ill nicotinic acid and rtesnspended in 
nicotinic acid. 

O-0 Pyridoxine content of mycelium grown 

in nicotinic acid resuspended in 
pyridoxine. 
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The mct'.l-chcl.'.tcs were synthesised by relliixing a 
mixture of hydrated metal acetates and (lie lig nd in 
95% ethanol for nearly two hours rntj Ife solid ma.ss 
formed was filtered r.ncl rcci ystalliscd from ethanol. 
On a.nalysis the solid chcla.tcs were found to po,s,scss 
1:2 metal-ligand .stoichiometry. Tn addition, tlic 
VO{II) chelate possc.sses one water mcilcetdc. 

Cu.(n) and VO(ri) chcla.tcs were found to be p ra- 
magnetic I'87 and 1*68 B.M. I'cspectively at 

303“ K) while Ni(rr) and Pd(ll) ehehdes dia¬ 
magnetic. 

The absorption spectra of Nifn) chcla.tcs in donor 
and non-donor solvents consist of two bands aiound 
15900 and 17700 cm~' indicating its sciarre-plmar 
configuration’. Similar solutions of the Ci!(ir) chelate 
exhibit two broad bands at 168(10 and 14500 cn'r' 
which suggest its squ.*arc-planur geometi y“. The absoi p- 
tion spectra of the Pd(n) chelate in donor and non¬ 
donor solvents consist of throe bands a.t 22500 26800 
and 30700 cm-' indicating its squ.are-pl* nar configura¬ 
tion". The solution spectra of the VOOl) clielale 
in similar soivcntsexhibit two bands at ll3(;()a.nd 19500 
cm-t ^sigiriblc to the traasition.s* "B,-./spi 
"B- -> -Bi respectively in the octahedrafcnvironnieni 
of VO(II)5. Thus H-B acts as a bidcntate ligand ii\ 
all these compounds. 

Tn the I.R. spectra of H;b, two bands were observed 
at 3610 and l64()cm“‘ assignable to vOH and vC N 
respectively. In the chelates, vC N was shifted to 
lovj^r frequency side in a narrow range of 162()-I6l() 
cm 1 showing the involvcmt'nt of tlie tizomcthinc 
nitrogen in chelation®. The appearance of a new broad 
band in the range of 650-620 cm-’ suggest M~N bonding 
in the chelates. In the case of VOffl) ch'clatc the loss 
of a water molecule occurs at relatively high tempera¬ 
ture (> no” C) which indicates that the water mole¬ 
cule is coordinated and not lattice heirf +i,.. 
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metal chelates may be represented by the structure 
shown in Fig. 1. 



' WHERE M Cu(n)OR Pd(D) 

BUT WHEN M =V0(1I)0NE MOLECULE OF H2O 
IS ALSO COORDINATED TO IT 

Fig. 1. Metal chelates of N-hydroxyethyl, a-methyl, 
2-hydroxybenzylideneimine schiff base. 
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VINYL POLYMERIZATION INITIATED BY 
PEROXYDIPHOSPHATE-VANADYL ION 
REDOX SYSTEM 

Studies involving peroxydiphosphate for the initiation 
of vinyl polymerization have been undertaken by us 
in order to evaluate the use of this compound as a 
suitable water-soluble initiator. Our preliminary 
investigation^ with peroxydiphosphate—Ag+ redox 
system revealed some interesting features and it was 
shown that peroxydiphosphate can function as initiator 
in the presence of and suitable reducing agents. 

In the present investigation, we report some of the 
important aspects of another redox system, peroxy¬ 
diphosphate—VO^+', for the initiation of vinyl poly¬ 
merization. Edwards et al} studied the oxidation of 
vanadyl ion by peroxydiphosphate and showed that 
the reaction proceeds via complex formation and a 
free-radical mechanism. It is also evident® that V^+ 
alone, in the absence of a reducing agent, cannot initiate 
the polymerization of a vinyl monomer. Hence the 


primary radical-producing reaction can be indicated* 
as follows ; 

k(i 

VO“*^ -1- -1” H 2 O Complex VO 2 

-1- + FIPO^T f 2H-K (1) 

This would result in the formation of HPO^” as the 
only active initiating species. HPO^” by itself can 
initiate the polymerization of the vinyl monomer cr 
it can react with water producing OH, a second initiat¬ 
ing species^. 

Jfc: 

HPO^" + M M; C) 

i* . 

HPO^- -1 H,0-> H.P0,,-0H (31 

kk 

+ (41 

It is not possible to get reactive metal ion intermediate 
in this system. But in the case of PP~Ag+ (PP - 
peroxydiphosphate) redox system, Ag®+ formed ?.s tin: 
active intermediate would react with water producing 
0 H and regenerating Ag+. In PP-Co® + redox system* 
also, a similar reactive intermediate is formed. In 
addition to the fact that no reactive metal ion inter¬ 
mediate is formed, V®+ formed in the radical-producing 
step can act as a linear terminator. Termination In 
the metal ion in its quadrivalent state would also be 
expected since both oxidative and reductive termina¬ 
tion of polymer radicals®""*^ by metal ions are possible. ■ 
Partial destruction of the initiating species by the 
reaction of the following type, 

+ VO 2 + -h HPO^" -f + 2H- i 

(5] 

would also be expected. 

Experiments were carried out under the conditions, 
[PP] - l*5-3*0 X lO-^M, [V02+]== 2‘5-25 X 10“% 
iAcrylonitrile] = 0* 1519-0*9112M and pH = 1*95 
(using phosphate buffer) at 25 ® C under deaerated 
conditions. Vanadyl sulphate is E. Merck sample. 
Other experimental details are the sa.me as described 
previously^. 

Summarising the important observations of the 
present study, PP-VO^+ redox pair initiatea the poly¬ 
merization of acrylonitrile efficiently. A transition > 
in order, with respect to vanadyl ion, 0*5 order at ; 
low [VO^+] (0*0025-0*005M) and 0*1 to zero order 
at high [VO®+] (0*005-0•025M) was noticed. Over I 
the wide range of [VO^+] (0* 0025-0•025M), only a 1 
first order variation with respect to monomer was « 
observed. A half-order dependence on PP at low * 
[VO^+J (0-005M) changed into 0*9 order dependence » 
at high [VO®+] (0*025M). A three-fold increase in 1 
hydrogen ion concentration and a two-fold increase J 
in ionic strength did not result in any change in the « 
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rate of polymeriz^.tion. Increase in temperali're led 
to an increase in the rate of polymerization v.niike tbc 
case of PP-Ag+ redox system. 

The above experimental findings indicate that at 
low concentration of the metal ion, nuitiiai termina¬ 
tion takes place exclusively and as the metal ion con¬ 
centration increases, termination by vanadyl ion or 
also sets in. As the order tends toward zero with 
respect to VO“+ at high it is probable that 

termination by vanadyl ion takes place. 

Polymer radical -f VO“ » Polymer -i- V (V). (6) 

The operation of both miuiial and linear termination^ 
would explain the transition in order, with respect to 
the metal ion. 

Since the radical-producing step leads to the for 
mation of the phosphate radical ion only, without any 
reactive metal ion intermediate and also the initiating 
species would be destroyed by reaction (5), one would 
expect PP-VO^”'* redox system to be less effective than 
pp_Ag+ redox system. Bv.t the reverse is found to 
be true. This may be due to the ease of oxidation of 
vanadyl ion relative to Ag^', giving rise to a higher 
value of and hence the rate of polymerization. 

Studies involving various PP-reducing agent redox 
systems are in progress in developing the efficiency of 
PP as a watei-soli’.ble initiator. 
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VAN ECK AND COOK METHOD FOR THE 
EVALUATION OF THE FORMATION CONSTANT 
OF METAL CARBONYLS 

The formation constant of some mononuclc'.ir ojid 
substituted mononuclear caibonyl complexes have 
been evalnutcd using a relation derived from Van 
Eck* and Cook cquations‘\ Tlie formatiem constant 
of four bimicicar carbonyl complexes have also been 
calculated. 

Van Panthalcon Van Eck^ gave an empirical relation 
between the formation constant of the metal carbonyls 
and their ionization potential, viz., 

log K - 1-25 I ™ 4*2. (I) 

D. Cook“ correlated the stretching frequency of the 
carbonyl group in mel'^l carbonyls with the ionization 
potential, 

vC -O -- 29*201 -h 1409 (2) 

K, vC -- O and I arc the formation constant, stretch¬ 
ing frequency of the carbonyl group and ionization 
potential respectively. The combination of equations 
(1) and (2) gives the following relation, 

log K ^ 0*042 vC .O - 64*428. (3) 

Equation (3) has been utilized by many workers'*'^ 
to evaluated the formation constant of various metal 
carbonyls with their stretching frequency and is found 
in good agreement with the experimental values. In 
the present work we have evaluated tlie formation 
constant of some mononuclear and substituted mono¬ 
nuclear carbonyl complexes and the dat i arc shown in 
Tables I and fl* respectively. Table 1 also contains tlic 
formation constant of four hi nuclear carbonyl com¬ 
plexes, viz., Mn, (CO) 0 , Cr. (CO), 0 , Rca(CO), o and 
W 2 (CO), A plot of log K v.v. vC O gives a straight 
line in accordance with, equation (3). Although the 
experimental values of the formation constants of these 
metal crbonyls arc not available in literature, the result 
c.in be verified in an indirect w.iy. Thus from Ta.bic I 
it is evident that Ni(CO).j >C(> (CO).T*>Fe(CO) 4 '* “arc 
isoeicctronic and their formation constants follow 11k* 
order NifCO),^ > Co(CO)., > Fe(CO),, I I’his is 
due to the fact that a ncg.Uivc charge on the nietal 
atom favours the shift of electrons from the mctul 
f/-3rbital to antibonding orbit.vl or e. rbon in CO 
group, thus decreasing the triple bond cliaraclcr in 
CO which decreases the bond strength and lamce the 
stretching frequency of the carbonyl group and the 
formation constant also decreases. The forni'.iion 
constant of Ni > Co Fc is in agreement with the 
Irving William^ series. Similarly a positive charge 
on the metal atom is reluct ’.nt to back-bond formation 
and hence the formation constant increases in this 
case. In Table IT, of the substituted metal carbonyls 
of Fe, Mn, Cr and V arc isoeicctronic and have a 
general formula [C^jH^M (CO);”] wherein, is the formal 
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Table I 


SI. 

No. 

Metal carbonyls 

Stretching 

frequency 

v(C=0)cm""i 

Log K 

1. 

Cr(CO)e 

2100 

23*772 

2. 

VCCO)g 

1860 

13*692 

3. 

Mn(CO)6+ 

2090 

23*352 

4. 

NKCO)^- 

2060 

22*092 

5. 

CO(CO)4- 

1890 

14*952 

6. 

Fe(CO)4-- 

1790 

10*752 

7. 

Mnj(CO)io 

2074 

23*108 

8. 

CraCCOi. 

1945 

17*262 

9. 

Re2 (00)^0 

2049 

21-630 

10. 

W^CCOi, 

1944 

17-220 

11. 

Fe(,CO )5 

2034 

21*000 

12. 

Mn (COg- 

1898 

15*288 

Table IT 

SI, 

Metal carbonyls 

Stretching 

Log K 

No. 


frequency 




v(C=0)cm‘"^ 


1. 

C6H5Fe(CO)a+ 

2120 

24-612 

2. 

CgHj Mn(CO )3 

2035 

21*042 

3. 

CgHs Cr(CO)3- 

. 1876 

14*364 

4. 

CeHj VtCO),— 

1748 

8*98 

5. 

dien Gr(CO )3 

1900 

15*372 

6. 

dien Mn(CO) 3 + 

2020 

20*412 

7. 

dien Mo(CO )3 

1883 

18-658 

8 . 

dien W (.CO )3 

1873 

14*238 


oxidation state having the values + 1 , 0,-1 and 
~2 respectively. Thi^-s Fe having a positive charge 
should be most stable whereas vanadium bearing —2 
charge should be least stable and the results obtained 
are in agreement with this argument, i.e., -QHgFe 
(CO)3+ > C6H5Mn(CO)3 > CgHg Cr(CO)3- > CgHg 
V(C)) 3 ~^. Similarly, dien substituted Mn(CO )3 
having a positive charge is most stable. Thus the 
back-bonding theory proposed for met'.l c^.rbonyls 
on the basis of stretching frequency d’.ta by F. A. 
Cotton’^ finds a further support from the formation 
constant data evaluated. 
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facilities. 
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SUITABILITY OF MYCOBACTERIA AS FOOD 
FOR FREE-LIVING AMOEBAE 

Free-1 iving aerobic amoebae have been implicated 
in causing fatal exogenous amoebiasis in man^ and 
pulmonary lesions in cattle^. Some species of amoebae 
belonging to Acanthamoeha-Hartmannella group have 
also been isolated from the upper respiratory tract of 
man suffering from constant headache, cold and nose 
bleeding^’'^. Skocil, Cerva and Serbus'^ have reported 
carrier states for hartmanncilid infection in man 
where the amoebae were isolated from the same sub¬ 
jects on many occasions. No relationship could be 
observed between the presence of amoebae and the 
symptoms evidened in the host^. Tiie reported occur¬ 
rence of endoparasitic bacteria in trophozoites of 
Acanthamoeba culbertsoni by Proca-Ciobanu and 
Jonescu^ from mouse brain tissues adds new dimen¬ 
sions to the problem of free-living amoebae infecting 
man and animal. It is likely that free-living amoebae 
may cause disease in man by themselves and (or) act 
indirectly by acting as vectors of microo-ganisnis 
potentially pathogenic to these hosts. A detiuled 
study has been initiated towards understanding the 
relationship between ho.rtmannellid amoebae and 
microorganisms known to cause diseases cf respiratory 
tract in man. This communication deals with suita¬ 
bility of mycobacteria as food for A. castellanii. 

Cultures of A. castellanii were maintained axeni* 
cally in peptine broth ( 2 - 0 % protease peptone in 
distilled water, pH 6 * 7) and subcultured at ten day 
intervals. The cultures were incubated at 30'’C. 

The strains of mycobacteri?. used in this study are: 
Mycobacterium tuberculosis [strains H 37 RV (TMC 
102), Erdman (TMC 107), H^^Ra (TMC 201)], M 
bovis [strains Vallee (TMC 409), B.C.G., (Phipps) 
TMC 1029], M, avium (Kirshberg TMC 801/J)i 
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Photcx:hromogcns— M, kansasii (Brownell, TMC 1203), 
M. mariniini (ATCC 927); Scotc'chromogcns A7. 
scrofidaceum (Cause TMC 1316); ‘Non-pluUochronio- 
gens—M. terrae (TMC 1450), M.ivivialc (I’MC 1453), 
M. gastri (T^iQ 1456), M. .xenopi 1470); R 'pid 

growers— M. smegmaiis (TMC 1456), M.phfci (TMC 
1523), M. vaccae (TMC 1526), M\ dicr/ihoferi ('I MC' 
1540), M.ftavescens (TMC 1541), M.chclonci (I'MC 
1542), M.fortuituni (TMC 1529); mycobacteria en¬ 
countered in lower warm blooded animals namely: 
M. microti (TMC 1608) and M, ulcerans (rub/71) 
along with M,simiac (TMC 5134) a species incertav 
sedis. Stock cu I fa. res of mycobacteria were main¬ 
tained in LOwcnstcin and Jensen’s media. For test 
purposes the mycobacterial culti ies weie grown in a 
dispersed state in modified Proskauer and Beck liquid 
medium containing 0*05'’,' (voi./vol.) tween 80. 
Strains of M. tuberculosis. A/, hovis and M. kousasH 
WCjL-e grown in media enriclied with 10 % bovine serum. 
M. mariniim and M.ulcercws were maintained at 
33° C while the rest of the strains were incubated at 
37° C. 

The effect of mycobacteria on A. castcllanii was 

tudied in the following m. nner: 2 * 0 °; (wl./vol.) oxoio 
sagar No. 3 was prep’.red in distilled water (pN 6*7), 
sterilized by autoclaving at 15 Ib/sq. in. pressure foi¬ 
ls min., and poured into steiile pet-idishes. Sterile 
glass rings (2* 5 cm in di mietei ) were (hen placed 
in the ag’.r plates and the ag'r allowed to set A thin 
suspension of a mycobacteria culiiire in distilled water 
was then spread over the agir surface will in a ring 
and the moist iie allowed to dry up, A tiny drop of a 
washed amoeba culture suspended in distilled water 
containing 50-100 trophozoites was then inoculated 
in the centre of a bacteri d patch and the plates incu¬ 
bated at 30" C, Microscopic observations were 
carried out every day for a period t)f 10 days when 
subcultures were made on fresh pl ’tes containing (he 
corresponding test orgmism. Escherichia coli which 
is readily eaten up by A. castcllanii served as controls, 

’ The results of the suit ibility of mycobactci ia as food 
for A. castellanii is presented in ITTle 1. A majo¬ 
rity of mycobacterit'. were unsuitable as food, as evi¬ 
denced by the failure of amoebae to multiply and 
the presence of these mycoba.ctci ia on non-nulrienl 
agar plates in contrast to the rapid multiplication of 
amoebae growing on E. coli a.nd clearing the bactci ial 
patch under simil».r conditions. Tn st>me c.’ses the 
amoebae survived without much m'lUipiication but 
died out later when cultured on fresh plates indic.iting 
the possible persistence of residual cvilture media in 
the first transfer. A. castcllanii, however, could grow 
and multiply when supplied with M. kansasii, M. 
gastric M.xenopi and M, microti and by the third 
subculture were able to utilize these strains completely 
and encysted and exeysted in a manner comparable 
with amoebae growing on E, coli. 


lABi.i: 1 

Selectivity of mycobacteria as food for A. castcllanii 

Strains id' Presenee of amoebae after 

mycobacloria successive subcultures'*' 

Fiisl Second Third 
subculture suheuKure suKmHurc 


AT. tuberculosis 
H37 Rv 
lirdman 
1137 Ra 

A/, hovis 
Vallce 

M. avium 

Photoehj otnogens 
A/, kansasii 
A7. marinnm 

Scotoch romogens 
M. scrofulaccum 

Non-photoch romogens 
A/, fcrrac 
M. trivialc 
M. gastri 
A7. xenopi 

R’t pid growci s 
M. smegmatis 
M. phici 
A/. vaccac 
M. diendiofcri 
M. fla vcsccns 
M. chcionci 
A/, fort nit urn 

Others 

M. microii 
M. ulcerans 

Species incertav 
sedcs 
AT, sirniac 

C’ontrol 


1 

i 

! ! i 1 1- T 1 { 


1 I M I 1 i i 
I i i i MIT 


}■ T M- MM 


I ! M 1 M j 


Escherichia call 

* Amoebae were subculturcd on fresh non-nutrient 
ag*r pi Ues conTiining the test species of mycobacterium 
at intervals of ten da.ys. 

T lew healthy and motile amoebae present; 
no multiplication of amoebae. 

•1 -i- l-q- vigorous growth of amoebae. 
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Singh^ has tested a number of bacteria as food for 
free-living amoebae. On the basis of utilization of 
bacteria as food for amoebae he classified bacteria 
into four groups: (1) Species readily and completely 
eaten; (2) slowly and completely eaten; (3) those that 
were partially consumed and (4) an entirely inedible 
group. In a large number of bacterial species any 
particular character such as gram staining, motility, 
presence of proteolytic ferment, slime production among 
other aspects could not be correlated with their edibi¬ 
lity or inedibility by amoebae. However, amoebae 
failed to grow in presence of bacteria producing toxic 
pigments or metabolites. In the present study similar 
results have been obtained when amoebae were cul¬ 
tured on different strains of mycobacteria. No corre¬ 
lation could be observed between strains that were 
eaten up and those that were not eaten up by the 
amoebae. 

The authors are thankful to Dr. Nitya Nand^ 
Director, Central Drug Research Institute, for his 
encouragement and interest in this line of work. 
Thanks are also due to Shri S. K. Chakraborty and 
Miss Reeta Srivastava for their technical assistance. 

Central Drug Rese^.rch B. N. Krishna Prasad. 

Institute, S. K. Gupta. 

Lucknow 226001, India. 

August 26,1977. 
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EFFECT OF IRRADUTED MEDIUM ON GROWTH 
AND SYNTHESIS OF MACROMOLECULES 
IN GERMINATING SPORES OF B. SUBTFLIS 

The effect of irradiation has been studied in a vaiiety 
of biological test systems ranging from bacteriophages 
to human cells which were cultured on irradiated 
medial. Irradiated bacterial medium has been 
shown to induce auxotrophic mutations and also 
retardation of growth^"^ Frey and Pollard® 


observed that the irradiated medium caused a ccvh:* 
tion of DNA synthesis in E. coli. Contrary to i c 
inhibitory effects, some investigators found stiU'- 
latory effects of irradiation on the germination t! 
seeds, plants and bactci ial growth""The .stiir'> 
latory effects of irradiation largely depended onirr.- 
diation dose and duration of treatment. This cot:- 
.munication deals with the effect of gamma irradiata! 
medium on growth, and on synthesis of protein and 
nucleic acids in germinating spores of B. suhtilis. 

The B. subtilis spores were pi'cparcd in yeast cxtraci* 
peptone (Y.E.P.) medium as described cariici^". lie 
preliminary experiments on the growth of B. subiih-^ 
spores in Y.E.P. medium showed that the replication 
began after 4 hrs cf incubation at 37“ C, as evi¬ 
denced by the increase in the tiler of the spore cor.- 
centration. The yeast extract-peptone medium was 
irradiated at JOO Kr using the gamma source. 

About 500 ml of spore culture fcontaining about 
10 ® spores/ml) was centrifuged at 5000 rpm and ll'.c 
pellet was divided into two cQual halves and each 
was suspended in 200 ml of freshly irradiated inW 
uniiradiated media. The cu-ltures weie incTbatcd 
at 37°C and stirred with, a magnetic stirrer. Aliqiioh 
of 0*5 ml were withdrawn from both the cultures I't 
various time intervals (0 to 8 hrs) and sporc/ceII con¬ 
centrations were determined by titration on Y.H.P. 
agar medium plates^^. 

The percentage of growth increase in iiradiated riui 
control cultures is presented in Table I. It is evident 
that irradiated medium at 100 Kr stimulated ih- 
growth of B. subtilis spores. Dhark.’\r'* obsciveti 
stimulation of growth of several typos of bacteriii 
grown on medium containing the extract from irra¬ 
diated potatoes. It was stated that stimulation of 
growth might occur due to a greater availability of 
amino acids and sugars because of radiolytic break¬ 
down of proteins and starch or c.ti bo hydrates con¬ 
tained in the medium^. 


Table I 

Growth o/B. subtilis spores in unirradiated and 100 AV 
irradiated Y.E.P. medium 


Hours of 
incubation 

Control 

medium 

titre/ml 

% 

increase 

Irradiated 

medium 

titrefmi 

increase 

0 

35-0 X I0« 

0-0 

38-4 X 10® 

0-0 

4 

36-0 X 10« 

2-9 

164-0 X 10“ 

327-0 

6 

52-0 X 1C® 

48-6 

220-0 X 10® 

472-9 

8 

76-0 X 10® 

117-1 

344-0 X 10® 

795-8 
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The measurements of protein, RNA and DNA 
were carried out in the above experiment by with¬ 
drawing samples of 10 ml from ii radiated and control 
cultures at 0 and 8 hrs. The samples were washed 
twice with saline and the protein, RNA and DNA 
were extracted^^^. The protein estimation was done 
by the method of Lowry et alP ; and RNA and DNA 
were estimated by orcinol^^ and by diphcnylamine^^ 
methods respectively. The contents of protein in 
irradiated medium culture were greater than controls 
(Table II) suggesting the stimulatory effect of irra¬ 
diated medium on protein synthesis. Similarly, there 
was a stimulation in RNA and DNA synthesis in 
100 Kr medium culture. Increase in RNA and 
DNA contents in Penicillium expansum irradiated 
with 50 Kr was reported by Chou et uIP“. 

Table II 

The measurements of protein^ RNA and DNA oj 
germinating^, subtilis spores cultured in 100 Kr 
irradiated and control Y.E.P. medium 

Iira- 

Hours Control diated 

Content after medium % medium % 

incu- mg /10 mi increase (mg /100 increase 
bation culture ml cul¬ 

ture) 


Protein 

0 

10*840 

0 

-0 

11 

000 

O' 

-0 


8 

13*000 

19* 

6 

16 * 

500 

50* 

0 

RNA 

0 

0*190 

0 - 

■0 

0 

•200 

0 

•0 


8 

0*399 

no 

*0 

0 

*649 

224 

•5 

DNA 

0 

0*130 

0 * 

0 

O' 

140 

0 * 

0 


8 

0*301 

131- 

•5 

O' 

•719 

413' 

•6 

Y.E.P. 

medium 

contained V/{ 

; yeast 

extract, 0 * 



peptone and 0*5% sodium chloride. 

Thus, it may be concluded that irradiated Y.E.P. 
medium stimulated the growth and synthesis of macro- 
molecules as compared to the controls. 

Department of Microbiology, H. Polasa. 

Osmania University, Suneetha Raje. 

Hyderabad 400 007 (A.P.), L. Geetha. 

September 17, 1977. S. P. Rao. 
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AN INTERESTING OBSERVATION ON A 

COMPSOPOGON GROWING AT ALLAHABAD 

Out of 1 1 species of the genus Compsopogon 5 species 
viz., C. coeriileiis (Belbis) Montague, C. hookerii, 
C. iyengarii Krishn.imurthy, C.indicus Das and C. 
aeriigiiiosus (J. Ag.) Kuetzing have been reported 
from India^ h The present note records an inte¬ 
resting observation on a farm growing at Allahabad 
which is not on record for any taxon of tlie genus 
Compsopogon. fh.c alga Was found growing in an 
uncommon habitat, i.e., oullcl of a eontinuoii.sly 
flowing water channel issuing from a tube-well at 
Allahabad. The alga grows in this habitat all round 
the year growing epiphytically on lilanicnts of Ciodo- 
phora sp. and also on brickfi of the water cluinnel and 
mud. Externally the thalli arc olive blue green or 
dark blue green in colour. 'I'hc thalli are coarse and 
profusely branched, up to 42 cm long and 2 cm broad, 
and are in the form of a Boating muss of lilanicnts in 
slow moving water. Older lilamcnts became brittle 
and nodulated. The diameter of lilamcnts at constric¬ 
tions varies between 300 to 700/a. Brandies arc 
numerous and they arise at angles from 30'‘ to 70*' 
with respect to the main axis. The main axis is 
multiscjiate and normally up to 800/x thick. 

Many mature thalli show twisting and curling of 
the branches. At the region of twisting or curling 
such a filament develops a small swelling which later 
grows into a large discoid vegetative strucLurc (Figs. 
1 and 2 ). One to three such structures may occur in 
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a filament at intervals. Later, they become still larger 
(600 /z- 1,450 II X 390 /x«930 /i). Sich a fil mient breaks 
up at the region of vegetative discs and only one of 


the two fragments bears it. It appears that tb) 
vegetative disc stores food material and serves i.- 
the anchorage organ for one of the two new fil.i* 
ments. Thus, the discs serve as accessory structun- 
for vegetative propagation, although monosptac' 
and microaplanospo.rcs arc present for asexual re* 
production. This feature is more common durir.i; 
the rainy season especially in the month ol Septenj- 
ber. Such a feature is not recorded in any species. 
The taxonomic status of the present form is yet to Iv 
determined. 

Department of Botany, R. N. Yadav^. 

University of Allahabad, D. C. Pandb'. 

Allahabad, India. 

July 15, 1977. 


Figs, 1~2. Compsopogon sp. Stages in the 
formation of vegetative disc (x 100). 


ANTIFUNGAL ACTIVITY OF GEDUNIN 

Rennerfelt*' suggested that phenolic extractives 
of heartwood were more toxic in several trees of 
Pinus sylvestris', Zibcf^’ indicated a correlation 
between decay resistance and tannin content among 
the trees of Quercus alba; Rudman and D.i Cost;d“ 
coirelated vaiir.tions in decay resistance c f outer 
heartwood among trees of Eucalyptus siehevUma with 
variations in the amount of methane*! soluble 
extractives. Recently Rudman'^'** showed tlv I therein 
direct correlation between the antifung I n tuic of 
the compound and decay resistance in several species 
of Eucalyptus microcorys, E. triautha, Thtijii plH'uui 
and in sixty-four wood and bark extractives and 
related compounds. 

In the present work the active principle of decay 
resistance in some of the commeicial timbers, Xylo- 
carpus and Cedrela ag\inst two wood-rot fungi, Poly 
porus versicolor L. ex. Fr. 651 (a white-rot) and 
Polyporus palustris B and C 528 (a brown—rot) is 
worked out. 

Xylocarpus obovatus A. Juss. (Meliaceae), used in this 
investigation, was obtained from Andaman islands. 
One kg of the powdered h.c.irtwood w..s extracted 
with ten litres of petroleum ether (6;)'^ to 80®^ in a 
soxhiet for 24 hours. The extsact w;s concentrated 
to 100 ml, when a colourless solid w. s obuineo. 
This substance was purified by column chromato* 
graphy over silica gel (2G0 gm) set up with benzene: 
ethyl acetate (9 ; 1). The eMdier fractions of the eluate 
gave a colourless solid (2*5 gm) which crystillised 
from ethanol as rhombic crystals with melting point 
217-218° C. It was identified as gedunin by direct 
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comparison with an authentic sample isolated by 
Akisanya etal? and Subrahmanyam etal}^. 

This compound was tested for its antifungal acti¬ 
vity by impregnating it into blocks of the susceptible 
wood, Bombax ceiba^ (2*5 cm x 2*5 cm x 0'9cm). 
These blocks which were depleted of extractives, if 
any, were oven-dried for a period of 48 hours at 
105° C. Some of them were used as reference blocks 
while others were impregnated, according to the 
method suggested by Puri'*^, with solutions of 0*5, 
1 *0, 1*5 and 2*0% gedunin using benzene as solvent. 
These were used as experimental test blocks and 
adjustment blocks. 

Culture experiments determining decay resistance 
were conducted by soil block method (ASTM Desig¬ 
nation—2017)^ with modifications suggested by 
Bakshi etal^. The percentage loss of weight of 
the test blocks and reference blocks is presented 
in Fig. 1. Since loss of weight in the adjustment 
blocks was less than 5%, it was not considered for 
adjustment as suggested by Bakshi etal?. 


so 


to R B 


b 



0 0-5 1-0 2-0 


Percentage Conc. of Gedunin 


Fig. 1. Fungitoxic effect of gedr.nin. (P.v., Poly- 
poms versicolor; P.p., Polyporus palustris', RB, 
R.eference block.) 

Results presented in Fig. I establish, for the fiist 
time the identity of gedunin as one of the important 
extractives from the heartwood of Xylocarpusy demon¬ 
strating measurable antifungal activity. .It is evident 
that gedunin is toxic to the two wood-rot fungi 


employed in the work, Polyporus palustris being more 
sensitive than P. versicolor. Gedunin showed a miu'kcd 
and progressive antifungal activity. The decay is 
50 to 60% in the reference blocks, while it was very 
little in the experimental test blocks impregnated 
with different concentrations of gedunin. 

Uncxtraclcd wood, of Xyfocarpus^ which contains 
only 0*25% of gedunin, shcvwcd about 10 to 14% 
of decay (Sundarasivarao and N:iznia7'\ Un¬ 
published). On the other hand the decay in experi¬ 
mental test blocks varied from I<S to 34";) when 
2 % solution of gedunin was impregnated in 
them. It implies that, although gedunin by itself 
is antifungal, the greater decay resistance exldbitcd 
by the uncxtraclcd noimal wood with very low getlu- 
nin content may be due to (I) tlic combined effect of 
other extractives present in the wood besides gedunin 
or (2) the prc.scncc of other and more stable types of 
toxic extractives which protect the wood from decay 
or (3) the probable degradation of toxicity of gedunin 
during *thc process of hot soxhfet extraction and (4) 
inadequate impregnation of gedunin which might 
have been depOvSited in the cell lumens and intei cclluiar 
spaces in contrast to its presence in the cell walls in 
normal wood. Among these four alternatives the 
first one appears to be more convincing. This finds 
support from King ctal.^ in Xanthoxylum Jlavum; 
Rudman and Da Costa^^ in Techona gramlis; 
Rudman'^ in Thuja plicata; Scheffer and Cowling’** 
in Libocedrus decurrens; Sundarasivarao and 
Nazma’^ in Ccdrela too/ia; all these authors have 
attributed the exceptional resistance to decay exhi¬ 
bited by these woods to the cumulative effect of 
all the extractives present in them. 

The authors arc grateful to Dr.K.V. Jagannadlui- 
rao, Dcp.irtmcnt of Chemistry, Nagarjuna University, 
Guntur, for the supply of the material, to Dr, Bakshi, 
Director, Biological Research, F.R.I,, Dchra Dun, 
for pure cultures of Polyporus and to the C.S.f.R. 
Ibr providing a Junior Research I'cllowship to Miss 
Nazma, 

Department of Botany, B. Sundarasivarao. 

Andhra Univcisity, Nazma. 

Waltair 530 003 (A.P.), J, Maduusuduanarao* 

June 22 y 1977, 
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ABNORMAL ISOLATES OF SEED-BORNE 
COLLETOTRICHUM TRUNCATUM (SCHW.) 

ANDRUS AND MOORE FROM INDIA 

During a study of seed-borne infections of Phaseolus 
aureus Roxb. (Mung bean) and P. mimgo L. (Urid 
bean) from the seed samples of Haryana and Uttar 
Pradesh a few abnormal isolates of C. truncatum were 
isolated. 

About 400 seeds of each sample were incubated on 
blotters and 2% P.D.A. at 20 ° C (± T) under 12 hours 
alternating cycles of NUV light and darkness as recom¬ 
mended by Internationa] Rules of Seed Testing^. 
After seven days of incubation the acervuji of the 
fungus were visible on the seeds as blackish irregular 
areas with 6-10 dark brown fillifoim setae. Minute, 
dull white, to almost white, conidial masses appeared 
intermingled be tween the acervuli. Theconidiaof the 
fungi were hyaline, falcate to lanceolate in shape. 
The mycelium was well developed forming sclerotial 
aggregates abundantly. The acervuli showed a ten¬ 
dency to coalesce sometimes covering the entire 
surface of the seeds. 

On P.D.A. the colonies were dark brown to black 
in colour with septate branched myceiiim. The 
individual acervuli were hemispheiical to truncate 
conical, measuring 150 x 250 fi. The setae were 
long, 1-3 septate dark brown to almost black about 
60—300^ long and 3*5 to 8 ju wide. Immature acer¬ 
vuli were greyish white to dull orange in colour while 
matured acervuli were dark brown to black. The 
conidia were hyaline, falcate to lanceolate measuring 
16-20 jLi in length and 3* 0 - 3*5 jx in width. 


The gross jnorphology of the isolates wa.s close:, 
that of Colferotrichiini truncatum (Schw.)“. ILn.- 
ever, in comp.irison to that species, the isolates w^.c- 
slow to sporuliitc, their conidia were at the lo'.v- 
end of the size range (16-20 /t in length x 3*()-.V5 ;. ; 
in width; no-rmU range 17-32/t in length x 3-: 
4*0 ju in width, and the mycelium showed a gio;*:.! 
tendency towards the formation of sclcrotiai rggu- | 
gites. The cultures arc deposited at Comim nwctfi:; i 
Mycological rnstitutc, Kew, England, j 

The authors are thankful to Dr. M. N. Gupto, licii! . 
of the Batrny Department, Agra College, Agra, !.: : 

providing laboratory facilities and to Dr. A. Johnsli: ‘ 
Director, C.M'.I., ICew, England, for confirming lia , 
identity of the isolates. 

Botany Department, R. M. Saxina, 

Agra College, Agra (U.P.) 
and 

Professor Emeritus of Botany, S. Sinha, | 

Kumaon University, I 

Nai.iitaI(U.P.) | 

March! i977. I 


1 . Anonymous.''fntc! national rules for seed tcsling,' 

Proc. I.S.T.A., I% 6 , 31, I. 

2. Arx, J.A. V., ‘'Die Artcndcr Gattung CoHetoiridir: 

Cda.,” Phytopath. Z, 1957, 29, 413. 


OCCURRENCE OF THREE NEW ROT DISEASE I 

OF STORED GARLIC {ALLIUM SATIVUM L.) I 

A FEW rotten bulbs were observed in garlic from it.- I 
market. The diseased garlic bulbs wcie yclkwi^l* 
brown in colour, and light in weight as comparedU' 
the healthy bulbs. For isolation of causal oiga* ^ 
nisms, the small bits of surface sterilized diseased buL 
were plated on Czapek's Dox agii.r media and incii* 
bated at 28‘"*C ( I 2" C) for c.uie week. Ti e fung! 
were purified following Ricker and Ricker’* and Ih' 
pathogenicity was tested by the knife injury methd 
of Tandon and Mishrah Supcrficic)! cuts weic nud' 
with sterilized scalpel on surface stcFiiized health 
bulbs and then sprayed with spore suspension of \k 
respective fungi. Uninjured healthy bulbs weie diO 
dipped in spore suspension for a few minutes 'M 
then incubated at 28" C ( L 2" C). The pathogeni | 
were reisolated from these diseased tissues of inocii* ^ 
lated bulbs and compared with the test organism, 
Corresponding controls were also maintained. 

Three fungal species, viz., Ccphalosporiiitn curtiiisi ;■ 
Saccardo, Fusarium camptoceras Wollen Weber and ;; 
Reinking and Fenicillium paxilli Bainier produced 
rots on healthy garlic bulbs through injury. It appeais 
that these fungi are ‘wound’ pathogens. 

All the three fungi produced dry rots which were 
preceded by maceraticn of affected tissue, shrinkage 
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and uUimate death. Fiisarium camptocevas caused 
brown rot, formation of deep fissures coupled with 
intensive maceration ana drying of the affected tissue. 
The internal portion of the bulb turned complete brown 
with spurt of mycelial growth and the whole bulb 
was destroyed 12 days after inoculation. No sprouting 
was recorded. 

Cephalosporium curtipes induced pinkish rot and 
two-thiids of the bulb deteriorated almost completely 
in 12 days time. Shrinkage of the tissue and severe 
maceration was evident both superficially and deeply. 
A little bit of sprouting was noticed which soon 
collapsed. 

Penicilliiim paxilli caused darker yellowish dry rot 
with shallow fissures. The affected portion was 
soon covered with green mass. The advancement 
of the rot was extremely slow in terms of radial and 
vertical growth of mycelia but maceration and 
shrinkage of tissue was evident in those areas also where 
no fungus mycelium could be traced indicating there¬ 
by, that some toxic substance with faster diffusion 
capacity is involved in its pathogenesis. In twelve 
days time, only one-third of the bulb showed fungal 
growth, whereas half of the bulb was visibly affected 
by some diffusible toxic substance. The inoculated 
bulbs still exhibited considerable geimination capa¬ 
city but the germling finally collapsed and never 
reached maturity. 

In terms of overall severety, Fiisarium camptocevas 
was most actively involved whereas Cepholosporium 
curtipes was moderately pathogenic and Penicillium 
paxilli was least pathogenic. 

Quite a good number of fungi, viz., Alternaria, sp., 
Aspergillus sp., Cercospora sp,, Colletotrichum sp., 
Fiisarium oxysporum f. cepae, Phyllosticta sp,, Rhizopus 
sp., Pit homy ces sp., Sclerotiiim sp. and Sternphylium 
sp. have been reported to cause diseases on Allium 
spp,^. Recently Rangnathan et al} have studied the 
varietal reaction of garlic to a new root rot caused by 
Macrophomina phaseoli (M.phaseolina) but so far 
none of the present three fungi have been reported 
to cause any sortof disease on garlic {Allium sativum) 
However, a white rot disease of stored garlic caused 
by Sclerotium sp. had earlier been reported from 
ICanpui®. 

The authors are thankful to Dr. M, N. G. pta. 
Professor and Head, Department of Botany, Agra 
College, Agra, for his interest in the present 
investigations. 

Plant Pathology Research Lab., A. N, Roy. 
Department of Botany, R. B. Sharma. 

Agra College, Agra 282 002, Kamlesh C. Gupta. 
India, 7 , 1977. 
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OCCURRENCE OF CYLINDROCLAOIUM 
SCOPARIUM MORGAN ON LUCERNE IN INDIA 

During disea.se survey of campus flora, the autluirs 
observed the occurrence of leaf-spot and stalk blight 
of lucerne (Medicago sativa Linn.), an important poultry 
feed grown in the dairy farm of the Univeisity of Agri¬ 
cultural Sciences, Bangalore, in December 1975, 
Though the damage done to the plant was very little', 
the infection ot the host became obvious with prolonged 
wet weather. Microscopic examination of the diseased 
leaflets and stalks revealed the presence of abundant 
cylindrical, hyaline, 2-4 septate conidia and septate 
conidiophorcs characteristic of a hyph.omycclous fungus. 

In nature, the disease starts on leaflets as small 
circular and brown, amphigcnou.s spots mca.sur'inK 
up to 3 mm in diameter. On stem, (he lesions were 
noticed at the soil level, soon enla.ige, coalesce aiul Uirn 
necrotic. The infection appears to originate from the 
soil and proceeds upwards involving the stalks -ml 
le.\flcts. 


Repeated isolations on potato-dextrose-agar mcclitiin 
from the diseased leaflets and dead stcm.s invari-blv 
yielded a pv.rc culture of a species of Cylindroehulinm 
The mycelium was septate, hyaline, cottony white -it 
fiist, becoming brown with age. Older hyph.-c formed 
chlamydosporcs which wcic brown, intccalary or 
terminal, single or in chains, sometimes in comp el 
sciciotium-liko structure. ConldiopJiorcs wcie nircm- 
nematous, hyaline, branching at the apex to give a neni- 
cillate appe-ranee, erect or flexuous, cylindiical at (he 
tip prolonging to form a stciilc appendage with swollen 


Lonidia were hyaline, smooth, cylindrical aimrc- 
gated in slimy clusters, 2-4 septate and 
Based on these char^.cte, istics the organism was idcnlil 
fied as Cylmdrocladiiim scopavhnn Mbigan. 

No perithccia were observed even though it was 
grovm on five synthetic media ( 2 % malt aga‘r 
Martins Rose-Bengal agar; Femes medium- Porter 
Pimr.ricin medium and Thointen’s agar) and on stenm 


718 


Letters to the Editor 




L 


sterilized twigs of lucerne plant and incubated at 27° C 
for two months. 

The p-ithogenicity of the organism was established 
by using 6-day-old inocJlum from potato-dext.ose-agar 
on young seedlings. Typical symptoms appealed 
on the leaflets after 48 hours at 95% rel tivc 
humidity. Reisolation from such lesions yielded 
C. scopanum. 

C, scopariiim has been reported on Ficus corica L. 
(Mehta and Bose^), Cajanus cajan (L.) Millsp. 
(Agnihothrudu^), Madhuca biityracea (Roxb.) Macb. 
(=M. indica J. F. Gmel.) (Nirwan and Singh^), and 
Eucalyptus macarthiiri Deane and Maiden (Pandotra, 
etal}) in India. 

This is, therefore, the first record of C. scopariiim 
inciting leaf-spot and stalk blight of lucerne in India. 
The fungus grown on sterilized stem bits has been 
deposited in Hei barium of Agricultural College, 
Hebbal, as MYSP # 1985. 

Department of Plant Pathology, K. M. Ponnappa. 
University of Agricultural A. Janardhan. 

Sciences, P. C, Hiremath. 

Hebbal, Bangalore 560 024, 

June 28, 1977. 
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RHIZOSPHERE, PHYLLOSPHERE AND 
GEOCARPOSPHERE STUDY OF APPARENTLY 
HEALTHY AND VIRUS-INFECTED GROUNDNUT 
PLANT 

Groundnut crop is generally observed to be affected 
with virus. As no account of rhizosphere, phyllo- 
sphere and geocarposphe:e microfloia composition 
and association of useful micro-organisms with virus- 
infected groundnut plant has been given from this 
country, the present study was undertaken. 

Composite samples of rhizosphere and geocarpo- 
sphere soils and mature leaves from healthy and virus- 
infected groundnut plants at pod development stage 
(grown in the Biology Department) were analysed for 
total bacteria, Azotobacter and fungi by methods des¬ 
cribed by Agnihothrudu^ Chouhan and Raina® 
and Prasad and Edwurd^^ respectively. The 
culture meaia used for growing of total bacteria 
Azotobacter and fungi were Thornton’s (Allen and 
Allen^); Base medium 77 ’ (Allen and Ailen^, 
arid Czapek’s Dox (Johnson etal^\ respectively. 


The incubation period and temperature used f(,r 
growth were 4 days at L 27" C" respectively. 

Predominant Azot abac ter from the rhizosphert 
phyilosphcrc and gcocuposphere of virus-infcctcd ari 
uninfected healthy plants were isolated and nitroi'ei 
fixing potentiality estimated by Micro Kjcldahl Metlioj 
as modified by Tripathi*'"’. 

Tabu: 1 

Average microbial papula!ion in gromulnut spku' 


Fungi lO’^ Azotobacter Tot:*! b?c. 

10=* tcrialO^ 


Plant parts — 

H 

UH 

ir 

UH 

11 

UH 

Rhizosphere 

45 

13 

141 

97 

1019 

911 

Phyilosphcrc 

16 

6 

55 

16 

121 

24 

Geocarpo¬ 
sphe re 

18 

46 

HO 

124 

6'96 

1940 


H — Healthy plants. 

UH — Unhci'.Ithy virus-infcctcd plants. 


Data fa.rnishcd in Table I indicate that unintal 
healthy plants of groundnut supported higher popiiia- 
tion of fungi, Azotobacter ajul total bacteria in llif 
rhizosphere and phyilosphcrc over the viiu.s-inlalcd 
unhealthy plants. The increased population ori’eilll)) 
over diseased plants has been reported earlier h 
the rJiizospiicrc (Raiznclson et al?, St rkc}^', 
Rovirid**^, and Tripath i and Edward^'^) aiiil 
phyilosphcrc (Allen et ol? ; Clark and M\ 
Purushottam et ■ respectively. Contrary 

to the observation made on rhizosphere, Lakslimi- 
kumari^ reported inc: cased microbial populate 
in the rhizosphere of tobacco n\>.saic virus-infcctcii 
plants over normiHy growing healthy plants. Tfic 
geocarpospherc of vi: u.s-infccted grouiulmit phut' 
registered higiicr popul ation of fungi, Azotohacur m 
total bacteria over uninfected healthy plants. Fiirti-er 
investigations to include analysis of exudations li) 
geoc'jips is suggested, in this connection w'tii 
the hope of finding an answer to their anomaly, 
as it IS possible that the geo carps of vims-infocteJ 
groundnut arc able to liberate more and diiTeicai 
types of nitiogcnous compounds that l^clp to piomcte 
the multiplication of Azotobacter. 

Data from Table IE shows that Azotobacter assccii'.teii 
with healthy plants had higiicr nit:ogcn fixing c/p city 
than those associated with virus-infected plants, iirev 
pective of plant p:irts from which they have been 
lated. Th.is seems to indicate that Azotobacter asso- 
ciated with diseased plants have poor nitrogen 
capacity. Presumably this was also one of thereesoffi 
that Norris and Chapman^ had for not reeont- 
mending isolation of beneficial micro-organisms 
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'FAULI: it 

Nitrogen fixing capacity of Azotohactcr (nigjg mannitol) 
ossociatccl from different plant parts 


Plant par-Is 

Rli i 7 . 0 - 
splieic 

PhyKo- 

sphci'c 

Geocurpo- 
spile re 

Condition of plant 

Healthy 

12*1 

17-3 

20*() 

Virus-inFcctccl 

8-6 

8-6 

8-9 


unhealthy or cliseai^ccl plants. The data iii I'a.blc IT 
also indicate that. Azotobacter associated with gco- 
cirpospherc has higher nitrogen Fixing potentiality 
than that found in rhizosphere. This, thcrcrorc, seems 
to suggest clearly that dilTcrcnt parts of the plant har¬ 
bour ditTcrent strains of Azotobacter and that gco- 
CArposphcrc is a potential source of desirable strains 
of Azotobacter for use as bio fertilizers. 

Department of Biology, Sanguarsii K. Tripatiii. 

Allahabad Agricultural J. C. Iidward. 

Institute, Allahabad, 

April 4, 1977. 
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VVNGl ASSOCIA I KH Wi l l I DE FI IRIORA I ING 
SEEDS Oh' CANNABIS S.iTITA L. 

I’ni-: fungi associalctl with seeii suif.iccs of Cannabis 
sativa E. ami those invading their' deeper tissues may 
be oT .some concer n tn lire producer s n lul manrifactuicrs 
of narcotics lor incdicinal purpe^scs, as (irey may 
innuence not only tire t{U'iIity bin own the t{iianhty 
orthe. seeds. Keeping this in niind, (he present investi- 
gilit^ns were taken up. 

i‘’or isolatitm <d‘ mycoilora, rte n ly -lOO seeds wtne 
raindonily selected from 6 nuuiths old seed lot. Ihc 
techniques of seed washing ami agar platings were 
hdlowed as suggested hy ISFA. (Amvnvnu>usE. 
J'or agar plate metiuuls (he seed sui laces were stcri' 
lized with 0* P’,', HgCI.,.. I he imrcuIaUal plates were 
incubated lor a week al 20 ' C'. 0 he. isolates were 
piiritied following Ricker anti Ricker* and identi- 
licd with the help of sUwk: cultures of (he Department 
and books.l\u’determining (he patlrogcnic miture 
of internally bi>rne fungi, the seeds were soaketl for 
few hours in spore sirs[K'nsion and I lien incubated on 
sterili/cd blotting paper at 28”C\ ’! he respective 
fungal spores were alsi> sprayed on leaf surTaces <d' 
10 -15 days old plants in glass house in order to deter¬ 
mine their pathogenicity on adult er'ops. In all cases, 
circ was taken to fully satisfy llic Ki>eh's postulate; 
coiTCsptuuling controls were also maintairjcd Tor which 
the sccqIs were iVecil from iungi by lieal therapy. 

lu’om seed washing 16 fungi I species were isolated, 
viz.. Aspergillus niger Van Tieghem, A, fiavas 1 ink 
ex ITics, A. taniarii Kita, . Sulphurcns (FVes) Wchmei, 
A. repens (C'orda) de Biry, Peniciliium chrysogemmi 
Thom., Aiternaria tenuis Noes, Altcrnaria gcophihi 
Das/.ewska., Fn.^arium javanirnm Kooiafers, ( urvtdavia 
lunata (Walker) Tioedijn, ('ladosporiitm herhanuu 
Persoon Eink, Monilia sitophila Sacc, Mycelia stenlltt 
Cook, Trichoderma album Picuss, i'ephulosporinm 
curtipcs Sacc., Stieptomyccs sp. 

'Fen fungal species wore isolaleil from siaiface stcrili/cd 
seeds, Aspergillus niger. A. sulphureus. Cladospt?- 
riiun herbantm, Peniciliium chrysogentmi. P. ifterme- 
sinunt Biourgo, P. fmiuentans Wcstling, P. lavitnm 
Raper and VewneW. P . fellutanuni Biourge, P. chriichii 
Klcbahn, and Ccphalosporium cunipes. 

Five fungal species, viz:.. Aspergillus niger. A. suT 
phureus. Penieilfturn vhrysogcnuni. ('lailosporium Z/r/- 
haruin attd Cephalosporium eurtipes were present both 
externally and internally. 

Out of 10 internally borne fungi only Peniciliium 
were found to be pathogenic. 'Fhc highest degree of 
.seed spoilage was, however, exhibited by Peniciliium 
chrysogemmi and P, frequentans and tlic rest was 
moderately pathogenic. The fungi other than PenN 
cillitini species appear to saprophytic and probably 
9 amc as a re.sult of secondary infcction.s, Penkiilitm 
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chrysogenum also produced burning type of symptoms 
on leaves of adult plants and thus exhibited localised 
aerial infections and later caused wilting of the twig 
itself but never of the old plant. 


Plant Pathology Research Lab., 
Department of Botany, 

Agra College, Agra 282002, 
March 31, 1977. 
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A TECHNIQUE FOR THE REVIVAL OF 
HERBARIUM SPECIMENS FOR FLORAL 

DISSECTIONS AND ANATOMICAL STUDIES 

Herbarium specimens for floral dissections or ana¬ 
tomical studies are usually softened by boiling them 
in water or soa.king in a detergent solution^ or treating 
with 2-5-5*0% sodium hydroxide or sodium hypo¬ 
chlorite^. Aerosol OT solution, was sponsored as a 
softener for herbarium specimens^’Being a wetting 
agent. Aerosol functions like any similar chemical. 
No single technique is eqally suitable to revive all plant 
parts and/or species. In an attempt to devise an alter¬ 
native softening agent, the present author tried for over 
• five years, a solution of the following composition and 
found it to be very satisfactory in reviving herbarium 
specimens of various plant groups. 

The mixture is made of glycerine 20 ml, glacial acetic 
acid 10 ml, EDTA (0-292% aqueous solution) 10 ml, 
sodium lauryl sulphate (5% aqueous solution) 10 ml 
and distilled water 50 ml. The duration of soaking 
the material in this solution depends on its hardness. 
No heating is required at any stage. The solution 
does not deteriorate on storage or repeated use. After 
the desired degree of softening the flowers can be dissec¬ 
ted and retained in the same solution without the risk 
of their drying or rotting. The softened material can 
be returned to the herbarium sheet, after a brief washing 
and drying. The softened material c'.n be sectioned 
free hand or on a microtome, after thoroughly washing 
it with distilled water. Convention''.! methods for 
microtoming and staining may be aaopted. Refrac¬ 
tory material already embedded in parafiSn can be 
softened in this solution by slicing the wax away 


exposing the nia 
solution. 

Mixtures withoi 
very unsatisfactor 
metal ions from tl 
thus softening the 
as a softening age 
preservative witho^ 
formaldehyde. So* 
wetting agent and 
of the material. 1 
ions may reduce t 
extent. The addD 
sectioning, will rei 

The author is t 
Head of the Depai: 
ment. 

Department of Bot 
Bangalore Universi 
Bangalore 560 001, 


1. Davis, P. H. a: 

Angiosperm 7 
burgh, 1965, 

2. Ayensu, E. S., 

3. Pohl, R. W., E 

SOME ADDITION 

V. Genera PA 
(Fan 

Taxonomi^c invest igi 
tern Ghats, south-v 
1973-77 have resulte 
as new reports for t 
Some of these hav 
(Patwardhan and Ki 
and seven species 
two species of the 
reported here in thi 
Chemical .studies 
chromatography (Cc 
in the text are depoj 
Ajarekar Mycologic: 

1. Phaeographis c 
9; 81, 1887. Thallu- 
lirelline, immersed, < 
angulose; disc wide 
nized; ascospores 8/ 
X 30-40 yum in size, 
P -f- orange, norsticti 
Specimens examine 
496, 871, 1253, 31 
73-1968. 

Distribution: New 
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2. Phaeographis hicolor Mi'.elL Arg. flova 65: 383, 
1882. Thadifs thick, epipli{ocod;».l; iipotliccia lirci- 
liae, immersed, short, 0-5 2*0 mni Icng, ends 
siibobtuse; disc wide open, slaty; libii entire, diver¬ 
gent, excipic non-c.irbi>nizcd; asct>spores 8/a.scus, 
5-7 loculate,brown, 6 -9:< 25 -'40 fim in size. Ciicmistry : 
K 4-yellow, P-h orange, stictic acid is present. 

Specimens examined: 74irni! Nadu, Nilgiris. 

73-595, 873, Palni hills, Kodaik-ural 73-1985. 

Distribution: Java a.nd now India.. 

3. Phaeographis clcmlroklcs (laiiglU.) Muelk Aig. 

Flora, 65; 208, 1882. d'liall.is smooth, epiplilocodal; 
apothecia lire!line, emergent, 0-5 2-0 mm long; disc 
wide open; cxciplc non-CLLrb<mizcd; ascosporcs 8/ 
ascus, 4-7 locu late, brown, 7 10 20 25 //.m in size. 

Chemistry: K j-yellow, P 1- <n-a.ngc, stictic a.nd constic- 
tic acids arc present. Sixx'imen ex‘.mined: Kerala, 
CArdamom hiils, Devicola.nv 76-772. 

Distribution: J.ipan, Philippines, Sunda lsla.nds> 
Sri L'lnka (Ceylon) and now India. 

4. Phaeogrophis inconspicua (bee) Miicll. Arg* 
Memoir Soc Phys. et Hist. Nat. Geneva, 29: (8): 
25, 1887, Thallus smooth, hypv>pIdocodal; apothecia 
lirelline, semi-emorgent, llexuons, 1-0 3-0 mm long; 
disc wide open, conc:ivc; labia crc:im coloxircd, conver¬ 
gent; c.xcipic non-carbonized; ascosporcs 8/ascus, 
4-61ociilatc, brown, 5 H:< 15 -22 /on in .^izo. Chemistry: 
K-i-yellow to red, P b orange, norstictic acid is 
present. 

Specimen examined: Kerala, Wyind forest - 

73-2800. 

Distribution: South America and now India.. 

5. Phaeographis sithdivldens (Leight) Muell. Arg. 
Flora, 65: 383, 1882. Thallus epiplilocodal; apothecia 
lirelline, immersed, llexuons, 0-5 4-0 mm long, ends 
obtuse; disc moderately open; labi.ientire, convergent; 
excipic non-cArbonized; a..scosp<u-cs 8/ascUs, 5 6 locu- 
latc, brown, 4-7 x 14 16 (22) fim in size. Chemistry: 
K — , P ; No lichen substances arc present. 

Specimen examined: K''.rn:ita.k.a, S^nith C.uKuxo 
TirthahaIli--74-2883. 

Distribution: Sri Lanka (Ceylon) and now India. 

6. Phaeographis snhmacnlata Z.ihlbr. Ann. Mycol. 
30:433, 1932. Th'illus thick, epiplilocodal; apothecia 
lirelline, senii-emergcnt to distinctly emergent, 2-0- 
4*0 mm long, ends subacute; disc wide oixin, ashy 
white priiinosc; labia entire, ct>nvcrgcnt; exciple nt)n- 
carbonized; ascosporcs 8/ascus, 6 8 locu late, 5 -7 
X 20-30 jttm in size. Chemistry: K ! yellow to red, 
P “h deep yellow, norstrictic acid is present. 

Specimens cx-imincd: K-irnatr.ka, Coorg, B ’gman- 
d;iia—74-3370; Tamil N.idii, P.ilni hills, Kodaikunal— 
73-1981, 1986; Kerala, Munnar—76-472. 

Distribution: China and now India, 


7. Phaeographissuhtigrina (Vain.) Z'hlbr. i'af. lark- 
Lhiiv. 2: 3iS7, 1U2.L f liallus snu>otli, thick, cpiphlcct^- 
dal; apt>(hcci;'. liicllinc. immersed; disc wide t‘pcn, 
;'.shy white proinose, labi > entire, coiivcigent, c.\cij'»lc 
iu>n-c’.1 bi>iii/ctj , asc<‘sp<)ics 8/rscus, ♦! lociilate, br<‘\vn, 
5 v8 • 14 I8;uninsizc. ('hemislrvxK 1 yellow (o icd, 
P I deep yellow, lUirstictic a.citi is juesent. 

Specimens examined: T.onil Nadu, Palni hills, 
Ktufaikan-l 73-1960, lOS’-L Kenla. Munnar to 
Kodai Ri>a(.l, near Ycllah)a(li 

Distribution: Siam ami iu)\v India. 

8. Phaeographina eommiaafiilis (Kiempcih.) 7,:ililhi> 

Cat. IJeh. Univ., 2: 437, 1923. I halhis thick, ep.- 
pfilococdal; apothecia, lirelline, black, emergent; lluih 
line margin raised; disc n o row slit like; cEitirc; 

black ; exciple non-ca rboni/etl; ; ,sc<».sfn‘ies 4 «S asciis, 
brown, muriform, 21 M) • 120 /pn in size.' 

C’hcmistry: K , P ; No lichen substances arc 
present. 

Specimen c.xa.miacd : Maharashtra, Maitabalcsinw r 
73-2931. 

Drstribulion: Borneo and now India. 

9. Phaeographina limhata MticlI. Ai g. I,inn. 

Soe. Bof., 30: 461, 1895. Tha.lhis smooth,* hypo- 
phUxdocdal; apotlrccia, lirelline, scmi-cmcrgent to 
emergent. Mack 4'{) 7-1) mm imrg; disc modcra.te.ly 
open, labia thick, convergent, entire to indistinctly 
sxilc ’to cxciplc; (olall.v cibonized ; ascosiuncs 8/a,sct!s, 
muriform, brawvn. 10 13 20 35 /tm in size, Cficmis* 

try: K , P ; No lichen suiistances arc ptesetU. 

Specimens examined: Kerala. Wvnad forest 
74-3518, 3519. 

DistiibiJtjon: Africa arul now India. 

Chatcful thanks arc due to Piofc.s.sor M. N. Kamat, 
for bis deep interest; Dr. Mason li. Hale. Smithsonln 
Institution, Wasltington, D.Cl, D.S.A.. for his assis- 
tiiiicc and valuable suggestions. Ibis wmk was st*p" 
Pi>rlcd by the National Science Lound Uurn ilvent 
(Gl' 3674.5) to the M.A.C.S. Rc.st:arch I Institute, 
Poona 4. 

Dcpa.rtmcntof MVeology ami P. ii. Patsvakdiian- 

Plant Pathology. KtU KAUNi. 

Maharashtra Ass<rciation for the 
Cultivation of Science, 

Rc.se;‘rch Institute, Poomi 4, 

////g 22, 1977. 

1. Culberson, C. In, J. i'hromatogr,, 1972, 72, 113 

2. Patwardhiin, Ci. and Kulkarni, R horw ' J 

1.977, 24(2), 129. 

3-. Juul • , Biovigyanain. 1977, 3 (in p(ess). 

4. — and Prabhu, A. V.. Cure. Sei.. 1977, 46, 176. 

5. — and - Bryohgist, 1977, 80, 348. 

6. — and —, Biovigyanarn, 1.977, 3 (in press). 
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NEUROSECRETORY CELL TYPES IN THE 
BRAIN OF THE ADULT FEMALE GRYLLOTALPA 
AFRICANA (FABR,) 

Introduction 

In general, two kinds of neurosecretory cells can be 
differentiated in the pars intercerebralis of the brain 
of insects by chrome-haematoxylin-phloxin staining: 
those that stain blue-black with chrome haematoxyl in 
component, and those that stain red with phloxin^. 
The two types of cells are often called A- and B-cells 
respectively^ Johannson^, using paraldehyde-fuchsin, 
has shown for Oncopeltus fasciatus that the A-cells 
stain deep purple and the B-cells red or bluish green. 
On the other hand, Nayar^, while identifying A- and B- 
celis by chrome-haematoxylin-phloxin staining, has 
reported that there is no selective staining of these 
cells with paraldehyde-fuchsin in Iphita limbata. It 
seems, therefore, that further studies are necessary 
for the purpose of comparison of cell types present 
in different insect species. This problem is being 
investigated in Gryllotalpa africana. The present paper 
describes the histology and the types of neurosecretory 
cells of the brain of this adult female insect. 

Materials and Methods 

Adult females of Gryllotalpa africana were used 
for the Present histological study. The brains of these 
insects were removed under insect saline solution and 
fixed in Bourn’s fluid. They were lightly stained with 
dilute alcoholic eosin to facilitate orientation during 
embedding. Paraffin sections, 6-8/x in thickness, 
were stained with aldehyde fuchsin staining following 
the procedure given by Gomori''^ and modified by 
Cameron and Steele^. This technique demonstrates 
clearly the distribution of the neurosecretory colloids. 

Observations 

In the brain of adult insects, two distinct groups 
of neurosecretory cells are present in the dorsal part 
of the pars intercerebralis region of the protocere- 
brum. Each group contains about 30 neurosecretory 
cells (Fig. 1). 

With aldehyde fuchsin staining technique, two 
types of neurosecretory cells are identified in each 
group on the basis of differences in the size and 
staining reactions. 

The larger cells with larger nuclei (Figs. 3 and 4) 
stain deep purple with aldehyde fuchsin. • These cells 
are designated as A-cells. Each group includes about 
4 such cells (Fig. 3), each measuring a maximum 
length of 7‘ 1 fx. The nucleus of the cell has a maximum 
diameter of 4*5 p. Varying amounts of inclusions 
are found in the cell body and along their axons 
(Fig. 2). 

The smaller cells with smaller nuclei stain pale’ 
purple with aldehyde fuchsin. They are referred' 
tQ as B-cells. Each group contains about 25 such 


cells, each mc.isuriiig a ni.».xiniiim Icngtli of .M) 
The nucleus of B-cells has a m:>.xiniiiin diameter t 
2*7/x. The cytoplasm of thc.se cells contains !c- 
amount of neurosecrction, as evidenced by its feeb; 
reaction with aldehyde fuclisin (Table 0. h-cc!: 
seem to vary in size (Fig. 2). Their inclusions can b 
traced along the axons leaving the cells, 

Tablu I 

Characteristics of neurosecretory cells present in ik 
pars intercerebralis of the brain of adult fcmnl 
G ry 11 o 1 0 1. 1 .1 p.i a f r lean a. 


Ceil type 

Staining reaction 

Degrees 

Nuclei*! 


with 

of 

vt>{iinic 


aldehyde fuchsin 

secretion 

in /r' 

A-cell 

DceppLi rplc 

H* 

17-95 

B-cell 

pale purple 

* 

6-23 


* Low concentration. 

*** Very high concentration. 

Discussion 

The neurosecretory cells of the brain, which ccn(r<'] 
many major physiological events in the post-embryonic 
life of insects, are generally shown to be of two kinds’. 
The present observations on Gryliotalpa afriiwiu 
have also revealed the presence.of two kinds of nciirO' 
secretory cells in the p.irs intercerebralis part of ti c 
brain. In this iasccl, A- and B. cells are clearly JilTc- 
rentiated with aldehyde fuchsin. The A-ccIls slain 
deep purple with AF and B-cells stain pale purple. 
These observations with reference to iicurosccretory 
cell types of the brain arc consistent with those of 
Nayai^ and Johannson- who have reported for 
Iphita limbata and Oncopeltus'fusciatus i-espectively, 
the existence of two types of ncurosccrct<u-y cells. 
However, the A- and B-cells of G. africana, unlike 
those of I. limbata^, show selective staining reaction 
with aldehyde fuchsin. On the other hand, liigk- 
nam^, has identified, on the basis of similar stainiiu'. 
reaction, four types of these cells, namely A, B, C 
and ‘D cells, in the brain of Schistocerca ttreyain 
However,, in this insect, as he has pointed out, only 
A- and B-cells arc shown to be clearly differentiated 
with chrome haematoxylin-phloxin (CMP) staining. 
The other two kinds of cells, C and D, have been 
considered by him as non-secreto.ry in nature. High 
nam*'’, on the basis of occurrence of axons of the.se 
cells accompnying those of A- and B-cells, has suggested 
that these cells (C and D) may be concerned witli 
some mechanism which releases stored neurosecre¬ 
tory materials from the corpora cardiaca. On the 
basis of staining reaction the B-cells in Gryilotalpn 
africana appear to be similar to the C- and D- cells 
of the brain of Schisfocevea gregaric^,^ Qn fhe othe^ 













724 


Letters to the Editor 


I Curmi 


The stainable material within the neurosecretory 
cells and corpora cardiaca is believed to be a ‘ carrier 
protein ’ for the actual brain hormone^. The presence 
of such stainable materials in the neurosecretory cells 
and axons in Gryllotalpa africana, thus, indicates the 
synthesis of the brain hormone in these cells and its 
transportation through the axon and NCC I (Nervous 
corporis cardiacum I) to the corpora cardiaca. 

We are grateful to Dr. P. Govindan, Head of the 
Department of Zoology, Annamalai University, for 
providing facilities. Our thanks are also due to 
Dr. Vijayam Sriramulu, Reader in Zoology, Annamalai 
University, for his help in photomicrography. 
Department of Zoology, R. Ra^endran. 

Annamalai University, N. Ramalingam. 

Annamalainagar, 

April 7, 1977. 
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FOLLICULAR REGRESSION IN TROGODERMA 
GRANARIUM DUE TO STERILIZING VAPOURS 
OF ACORUS CALAMUS L. OIL 

It is a common observation that developing ovaries 
in insects undergo regression under the influence of 
chemosterilants and/or juvenile hormone analogues.' 
Though studies in this regard are numerous’-'"^, yet 
very few describe precisely the form and extent of 
regression. The present work was undertaken to 
study the efiect of vapours of Acorns calamus L. (known 
hitherto as an inducer of male sterility in insects®^’') 
on females of Trogoderma granarium Everts. 


Experimental \ 

The insects wcic rei'rcd on semi-crushed wl e. t in 
glass jars at 27'’ C and 60-65''o rch'tivc humiaity i , 
the culture room. Ti'.c vapour treatment of I 

calamus oil was given to the freshly moulted 
by the method described earlier^. The various ckv, 
Used for the treatment were 1, 3, 5, 7 and 9 f/I po: 

60 cc of air space. Ten batches t>f ten insects e x;: 
were taken along with the controls. 'Hie volume ri 
the regressing ovum from tixed ovaries (10'\> Ibrnieiin 
in drosophila Ringer) was measured by occularmicit'- 
meter and tests were made by statistical met hods. 
Results and Discussion 

The ovaries we'c fully mature at the time ofcnica 
gence of the insects from their pup; c und in inorplu'- 
logy resembled those described for the species h 
Metwally^. Oviposition started 24 48 hours after 
emergence. The average size of the nuyst matiia- 
ovum lying at the base of vitellarium m normal ovaiie. 
was 400 X 182 ^m. 

In freshly emerged insects, treatment with the : 
vapours of A. calamus oil, resulted in an immedi;iic 
degenerative effect in the most mature follicle and 
later in other parts of the ovary. The follicle gut 
regressed in volume and the follicular cpitltelimr 
autodegencrated and lost its epithelial form, This b 
followed by a gradual regression in the ova.ry and i!h.‘ 
follicular epithelium next in line. The volimictru 
regression in the ova of th.c treated insects w.-s seen 
to bear a linear relationship with the dosage of ihc 
oil and the duration to which the insects arc exposd 
(Table I). 

The regression in the follicles described above qo* .■ 
not be compared with similar regression noticed in ;■ 
Dysdercus cingalatus under tlie clTcct jiivcnilc hor* | 
mone analogues, bccvusc the reported regression^ 
involves the immature larval ovary and not the udiik 
ones as in the case of T. granarium. Moret>vcr, JH 
analogue effect on adult females of Thermobiu domy i 
tica shows'^ such regressive cliangcs as lack of oocytes 
in vitellarium, failure of ovariolcs to inituitc yolk 


Table I 

The regressive ovum size against various doses of AcrOL:s c damns L. oil vapours 
{Data on measured scale') 


Treatment 


Dose (/a1) 

0 13 5 


6 days 


12 days 


Average ovum 
size (fjxn) 
Volume (cjum) 
Average ovum 
size (pTO) 
Volume (c^) 


400X 182 
3610 

400X180 
3602 


278X176 
2100 

210X 120 
340 


272X 160 
1670 

208X 112 
280 


272X 160 
1240 

192X112 

240 


240 X 160 
761 

176 X no 

200 


240 >: 1)2 
373 

160X112 

166 
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deposition and in extreme cases the ovariolcs bca)nie 
very thin and get to-n; which is not the case in A. 
calamus oil treatment wliereiii the ovary shows most 
j-egression near the oviduct. 

The reports regarding the elTeels by va.rious chemo- 
gterilants like metapa and hempa at diOerent levels of 
various doses arc available in literature. While in 
lawer doses (20 [xg) degeneration of vitellarium as a 
vv'liole has been rcporteci“’'‘, tlie higher doses (30/^g) 
induce rcve:*sible changes and any finther increase 
in the dose invariably proves Iclhal. But these investi- 
tations do not locate the initial site of the clTect in 
tJae treated ovaries. 

In the present study the treatment for two respective 
groups (6 days and 12 days) revealed a normal posi¬ 
tive correlation coellicicnt of I •() with (.v — :v) 
0*0004 and 0^ T) 0*0001 in both the cases and 
tlaris significant in both the curves (big. 1). 



L. oil vapours and the follicular volume. 

B’urther, on calculating the regression coclHcicnt 
pr both the groups, it was found that the two rcUi- 
ions exhibit a gradual slope (6 --0*670 and 0*316 
wspectivcly) although it is about 50% less in the 


I2-day treatment. Both correlation and regression 
cocincicnls rcvcaietl a gradual and small decrease 
in tile follicular volume with the increase in the amount 
of oil and more ho when the tieatmcnl time was 
incleased. 

I'his Would, thercfoie, suggest that duratitm 
of cxp*>surc is probably an important factor in 
the treatment of A. calamus oil. The present finding 
also supports tlic earlier ohsci vation c>n A/. ih>rncs/ict7^ 
wherein likewise a gradual overall dccrca^c in the 
follicular si/.o results with the increasing cmicentra- 
tion of hcmjia. 

Authors arc greatly iiKlebtcd to l>r. C'. Iv, Ata.l. 
Director of the Laboratory, for valuable suggestions, 
riuinks arc also duo to Dt . P. 1.. Duda, Kcacicr in 
Biosciences, University of Jammu, for going through 
the manuscript. 

lU'gioniil Reseatcii Laboratory, Oiunohu Kaoj.. 
Jammu, Kai pana I'lKKtt. 

May 21, L)i7 Bhaskak P.Naxina. 
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mi: MIRACTDIUM OP XmOPHARYNX SOLUS 
NICOLL, 1912 PIvAClOHCmU) IKKMArODL 
I ROM niK INDIAN 1 KlvSH WA I LK 
SNAKE NATHIX PJSCAIOH (SC I IN) 

Ai.ni()iK;n some life eye'es ha.vc heca worker! out in 
Plaglorchiidac (Yamaguti*'") in tcspect of many species, 
still little is known about the miracidimn, the early 
development in tlic snail intermediate host or even 
the nature of snail host. In a slr.dy on the bioktgy 
of Xenopharynx .solas N'icoll, 1912 collected ftoiu the 
gull bladder of the Lesh water snake Natri.s: piscator 
Schn it watj' ixtssiblc to kr.uw some feature.s of die 
miracidium- 
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The complete developmeat of the mirac>diiira occurs 
in the uterus itself and as such the distal portion of the 
uterus could be seeii filled with gravid eggs (Fig. 1). 
The eggs measure 37 x 22 /i il. s«ze with dark amber 
colour. 

To determine the sn?il hostj the following species 
of snails (inhabiting the snake area) were used for the 
experiments— Pila globosa, Indoplanorbis exusius^ 
Alocinma tmmicorica, Melanoides tuberculatus^ Lym- 
naea luteola, Vivipara bengalensis and Gyraidus convexi- 
' isculus. One to two mature worms v/ere teased ar/d 
the eggs were exposed t j snails in a petridish and their 
ingestion was watched. The only snail in which the 
miracidia were found to be released was G. convexi- 
usculiis. Thirty minutes after ingestion of the eggs 
the snails were opened and the intestines were teased 
and examined. In some snails the miracidia could 
be seen actively moving. 

The miracidium at first moves in a random way. 
The ciliated miracidium is more or less oval in shape 
with its anterior end somewhat pointed and posterior 
end rounded (Fig. 2). The larva measures 0*045 mm 
by 0*015 mm in living condition with a conspicuot's 
gland. Minute droplets presumably coming from the 
apical gland could be seen issuing out at the anterior 
end. 



• Figs. 1-2. Fig. 1. Egg with miracidium. Fig. 2. 
Miracidium released in the intestine of the snail 
Gyraulus convexiuscidus. 

Some infected snails were fixed in various fixatives 
and sections were taken and stained with histological 
stains like Azan, iron hematoxylin, etc. In sections 
the mirahidium measures 0*025 mm by 0*015 mm. 
The cilia measure 0*003 mm in length. Behind the 
apical gland could be seen two cells with large nuclei. 
These cells measure 0*005 mm in diameter. Posterior 
to this could be, seen a large densely stained body which 
■ measures 0*006 mm by 0*007 mm. This is stained 


dark red with the Azan tocluiique. Posterior tu t!ii; 
a pair of cells 0*004 mm in diameter occurs. 


These miracidia swim about in the intestinal Dm 
until they contact the intestinal wall when they shd 
off the epidermal cells and penetrate. \ 

I am indebted to Professor K. HanumaiUha Rre, f 
Head of the Department of Zoology, Andhra Univcf. | 
sity, Waltair, for suggesting the problem and mv.d] 
useful advice. 


Department of Zoology, V. Vuayalaxshmi, 

Andhra Univerisy, 

Waltair, August 18, 1977. 
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FLAVONOID COMPONENTS OF MUNDULEA I 
SUBEROSA STEM-B4RK | 

We report here the isolation of two crystalline princi-'| 
pies, identified as Sericetin (I) and Mundulone (0), J 
from the stem-bark of Mundulea suberosa collectd 
around Hyderabad, India. The chloroform extract 
after defatty ing and then chromatographing over ; 
silica gel (200 mesh) yielded I, m.p. 152 (M: M04). in ^ 
benzene and benzene: chloroform (1:1) fraction;. ; 
I forms a dimethyl ether on methylation and a diacciat: 
on acetylation. If, m.p. 178-80’ (M 434), wasobtaind | 
as colorless crystals in chloroform and chloroform; ; 
methanol eluents of the column. If formed a ■ 
monoacetate. Both I and If, obtained in the presem h 
investigation haye been compared (m.m.p. IR) witii ^ 
the authentic samples and found to be identical. ; 

The mass spectra of I and If, hitherto not reporied, 
showed prominent ions due to retro Die Is-Alder frag 
mentation and generally followed the characteristic | 
flavonoid fragmentation pattern. The occurrence o’ I 
a pyreno-flavone and pyrano-isoflavotie in the saiit; i 
source is of biogenetic interest. m 

One of the authors (K.L.P.) is thankful to 
C.S.I.R., New Delhi, for a Junior Research Felkv- 
ship. IV 

Department of Chemistry, K. L. Prasunamba. § 
Osmania University, G. Srimannarayana. f 

Hyderabad 500007, (Late) N. V. SubbaRai^ 

September 28, 1977. P;', 
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THE AGE OF THE PRESENT DESERTS OVER CENTRAL ASIA^ 
C. RAMASWAMY 

The Observatoryy Lodi Road, New 110 003 


TN Central Asia roughly between 37, N and 45 N 
and from 75 E tO' 110 E, there are at present 
vast deserts known as Takla Makan, Lop Nor, the 
Gobi and a few others (Fig. 4). In this area, 
the mean annuial precipitation, as given by Lii^, is 
less than 100 mm. Also, according to Watts-, 
the mean maps of the Central Weather Bureau at 
Peking indicate a large area in Central Asia with 
less than an annual rainfall of 100 mm. It may 
also be pointed out that the mean annual precipita¬ 
tion recorded recently at eleven modern meteorologi¬ 
cal observatories in the Tarim Basin^ (or Takla 
Makan) varies between 10 mm and 119 mm. 
These mean annual values are good enough to give 
a reasonably good picture of the present highly 
arid conditions over Central Asia. 

From the available literature, one can state that 
the maximum mean rainfall occurs over these 
deserts in spring and early in summer. Further, 
according to Lange et the infiltration of the 

rainfall over the mountain valleys in Central Asia 
is 40-45% in spring and autumn while in winter, 
most of the precipitation is lost as run-off and. in 
summer, the precipitation, evaporates away. This 

statement by the Russian scientists taken in con¬ 
junction with the very low rainfall figures quoted 

above, leads us to infer that the ground water 

underneath the Central Asian deserts, which, co-uld 
be attributed to rainfall in modem times, must be 
extremely small. 

While the above climatological facts which are 
based on data of modern times can be considered 
as reliable, no meteorological evidence has so far 
been adduced in support of the following 
archaeological findings which, can also be con¬ 
sidered as well-established. 

(n) There were Palaeolithic and Neolithic settlc- 
- ments^'^ in these areas. 

(b) Relics of Chinese art and civilisation in the 
pre-Buddhist period, dating back to the 
second century B.C., have also been 
unearthed^’S in these desolate regions. 

(c) Buddhist frescoes and some of the world’s 
most moving sculptures of the Buddha 
dating back to the period from the second 
century A.D. to* the eighth or ninth century 
A.D. have been found^-s in these deserts. 


" Based on a lecture delivered by the author 
under the auspices of the Indian Meteorological 
Society, Delhi, on 19th .Tuly 1977. 


(d) There are at present numerous dried-up 
river-beds-^*'’ in these deserts. However, 
“the water table is high and water may 
often be ilbund Within. 20 feet of thd 
surface''^’. 

(i*) Archaeologists and others-'-*’ have repeatedly 
stressed that there has been general desicca¬ 
tion over the whole of Central Asia during 
historical times. It has also been established 
that some of the famous Buddhist sites, e.ft., 
Niya (38" 0(V N, 82" 45LE) and Miran (38" 
16' N, 89" 00' E) were abandoned by the 
inhabitants “about or soon after the close 
of the third century A.D.”‘k 

The following paragraphs arc a preliminary 
attempt by the author to adduce meteorological 
evidence in support of the above findings. 

Lamb, Lewis and Woodroffc'^ have recently 
published the 1000-500 mb. mean ihickne.'^s 
patterns-- for July around 6500, 4000, 2000 and 
500 B.C. epochs and for modern times (1949-1957). 
The patterns for the pre-historic periods have been 
derived largely from palaeobotanical and radio¬ 
carbon dating evidence. According to Lamb ct 
the thickness patterns can be taken to determ,ine 
the shape of ihe circumpolar vortex of upper 
westerly winds. In support of this view and of 
their special usefulness in climatic studies, see 
Sutclific^ and Lamb''>. Figs. 1, 2, 3 and 4 show the 
thickness patterns in July for 6500, 4000, and 
500 B.C. epochs and for modern times respectively. 

On the diagrams of X.amb cl al., the present 
author has drawn the trough-lines of the major 
troughs between 30 E and 120 W, The errors in 
our determination of the positions of the troughs 
may be five degrees or more .in longitude but this 
degree of accuracy is good enough for the purpose 
we have in view. The other major troughs seen 
in the diagrams arc obviously too far away from 
Central Asia to affect directly this area. 

A careful examination of the thickness patterns, 
keeping in view the limitations of our analysis, 
shows the following : 

In all the 4 patterns for the pre-historic epochs 
6500, 4000, 2000 (not reproduced here) and 

500 B.C. 


-- In the area where the authors have drawn the 
patterns as dashed lines, we may assume that the 
lines have been considered by them as tentative. 


Curr. Sci .—2 
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Fig. 4. Mean 1000-500 mb. thickness patterns in July in imxicrn times (1949-1957), rcprodoccd 
from the paper by Lamb, Ixwis, and. Wooclroffe’^^. 'I'he area enclosed by letters A, B, CX D has been 
demarcated by the present writer. It show.s roughly the area covered by the deserts over Cl'nitrai Asia, 
Letter N stands for Niya and M stands for Miran, the two famous Buddhist sites referred to in the 
text. 'T stands for Tun-Huang where the Cavc.s of the 'thousand Buddhas arc situated. Trough 
lines T.tT.i, and have been drawn by the present author. Mote that the trough T,T, 

which is so conspicuous in Figs. L 2 and 3 between 60 H and 90 H is completely absent in this diagram. 
Tr,Tr. (thick dashed line) is the axis of the trough south of 50 N in the mean 500 mb. chart in, modern 
times for July as published by Academia Sinica, Peking^’X Note that the Central Asian deserts lie 
“in the rear” of the modem trough TyTr- 
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Explanation-2 : and ToTo may not be related 

in any way to T 3 T 3 and T 4 T 4 . The former may 
have disappeared after the pre-historic period and 
T 3 T 3 and T 4 T 4 may have developed in situ in 
modem times. 

Of the above two explanations, No. 1 seems to 
be much more plausible as and have 

both shown an eastward shift although the eastward 
shift of TjTj^ is rather high compared to that of 
T 2 T 2 . But irrespective of explanation—1 or 

explanation- 2 , an irrefutable fact emerges from our 
analysis, viz., the regions which are now deserts in 
Central Asia lay ''ahead of the trough TjT^ 
(i.e., to the east of the trough) in the pre-historic 
epochs but they are not so in modern times. On 
the contrary, they are situated to- the west of a. 
trough (T 3 T 3 ) during the latter period. T 3 T 3 is 
however rather far away from the Central Asian 
deserts to justify the statement in meteorological 
parlance that they lie “in the rear” of the trough. 
The reason for this rather distant position of T 3 T 3 
will be explained in a later paragraph. We would 
merely state at this stage that the mean 500 mb. 
chart for July (the complete diagram is not 
reproduced here due to considerations of economy 
of space) published by the Staff Members of 
Academia Sinica, Peking, shows two troughs. One 
of these lies with its axis between 110 E and 115 E. 
This has been shown as a thick dashed line T^T,.^ 
in Fig. 4. The second trough in the Peking charts 
lies close to Kamchatka, i.e., almost along the same 
longitude as T 3 T 3 published by Lamb et ai, and 
as seen in Fig. 4. The mean 500 mb. chart of 
Academia Sinica, according to the Chinese authors, 
is based on a very large number of modern upper 
air stations and is therefore considered as very 
reliable. We are aware that we are comparing a 
mean 500 mb. contour chart with a mean 
1000-500 mb., thickness chart. This does n(.)i 
however introduce any major error in our analysis 
as we are dealing with broad climatic features of 
the general circulation of the atmosphere. The 
fact that both the 1000-500 mb. thickness chart 
of Lamb et al., and the 500 mb. contour chart of 
Academia Sinica show the Kamchatka trough 
almost in an identical position, lends further 
support tO' our view. We can therefore legitimately 
infer that the diagram published by Lamb et a!., 
does not show TgT- because their mean was based 
on inadequate data over Central Asia which was 
not the case with the chart published by Academia 
Sinica. We can accordingly accept that T-T- is a 
genuine mean 500 mb. trough over Central Asia in 
modern times. If we accept this view, we 
immediately see that there is a greater consistency 
in the amount of eastward shift of the troughs 


T.,^T^ and T 2 T 2 from 500 B.C. to modern tiiiit; 
It also' becomes obvious that the Central .Vii 
deserts lie in modern rimes ''in the rear" of tranj; 
Trf- {Eig. 4) in modern times. 

In view of what has been slated above, we a 
confidently say that the ancient trough T/f^ arciinii 
6500 B.C., 4000 B.C., 2000 B.C and 500 B.C, 
would have, in individual synoptic sitiiatioiiv 
caused frequent and fairly large amount of 
rainfall over Central Asia between 6500 anj 
500 B.C., Per contra in the same area of Cen(r;il 
Asia, in modern times, there would be siibsidenci', 
inhibition of convection and development of arij 
conditions in the rear of trough T-jT- (Fig. 4i 
If our above line of reasoning is correct, we shouy 
also' expect a sharp increase in normal rainfaii, 
‘'ahead of” trough T^T^ which, it may be recullej, 
relates to modern, limes. That it is actually .‘(i 
can be seen from the normal rainfall in modern tinu': 
published by Watts-. For instance, along the latitude 
range 39 N-4() N, the annual rainfall increa.se. 
from 204 mm at Patoai (HOF) to 623 mm at Pekk' 
(116 E) and to 1308 mm al Wonsan (127E). 
Similar increase takes place in rainfall in July also. 

Now, if we accept that explanation No. 1 given 
in an earlier paragraph is much more plausible, th' 
progressive eastward movement of TjT, would lead 
to a corresponding progressive eastward extension 
of the de.scrt area in the rear of trough TjT| kiue 
to subsidence, inhibitio'n of convection and con- 
.sequent absence of rainfall) as we approached modern 
times. Such gradual eastward extension of the de<cri 
{i.e., of the area where human habitation vvoiiki 
have become progressively more and more dilTiciilt), 
is supported by the archaeological evidence poinbi 
out by us earlier about the abandonment of the 
Buddhist sites at Niya (83 H) and Miran (89 Hi 
“about or soon after the close of the 3rd cendin 
A.D.” *, Likewise, it would he supported by the 
archaeological evidence regarding the cave* 
sculptures of the Thousand Buddhas near Tim-Hiian:: 
(95 E),carved out during the Tang Dyna.sty^ 
(618 A.D. to 907 A.D.u ) It is unthinkable that 
the Tang.emperors would have created such wonder¬ 
ful sculptures of the Buddha in a lifelc.ss de.serJ. 

In other words, the axis of the mean trough TJ, 
would have been to the west of Tim-Huang (95 E) 
when the Thousand Buddhas were carved out bv 
the Tang emperors.' 

The frequent and fairly large amount of rainfall i 
over Central Asia ahead of the Trough T-jT| between 
6500 and 500 B.C. would have infiltrated into tbe . 
soil for about six tho.ii'saind years. As the grounil 
water would not have been exploited during Ik 
long period, it is not unreasonable to expect tha! 
it would have gone on accumulating underground. . 
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As wc do not however have an idea of the 
geological formation underneath these deserts, we 
are unable to stale how much of the accumulated 
ground water; would have flowed away. Never¬ 
theless, one could broadly expect from our line of 
reasoning that the pre-historic ground water is 
still underneath these deserts and that consceiucntly, 
the water table is high as wc see it today 
On the basis of the above facts and arguments 
:he author would put forward a tentative hypothesis 
hat Central Asia was not a dcsCrt region hetwean 
)500 B.C. and 500 B.C. and that deserts began to 
leveJop only after 500 B.C. Thereafter, fhey 
;radually extended eastwards. This eastward 
xtension would have continued at least upto the 
nd of the Tang Dynasty. The water table must 
lerefore have risen nearly to its present height by 
le end of the Tang Dynasty. The subsequent 
^cumulation of ground water must have been small, 
he correctness of this statement about the age of 
le ground water can be checked by C^., tests ns 
: the case of the ground watci’ reserves irnder- 
;ath the Thar DeserP- in India. It is relevant to 
id that the age of the ground water determined 
y , tests may he out by about one thousandv 
:ars, but even then, the upper limit of the age of 
e ground water underneatb the Central Asian 
serts would be at least six thousand years. 

The author would express his thanks lo 
'Of. Y. P. Rao, Director-General of Observatories, 
;w Delhi, for the facilities provided to him, for 
s investigation. 

t Recent communication to the writer from the 
iticnal Centre of the Government of India for 
jclear Sciences and Mathematics (TII'R), 
mbay. 
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STUDIES ON THE RELATIONSHIP OE CINEOLE CONTENT AND REFRACTIVE INDEX OF 

EUCALYPTUS HYBRID OIL 

K. S. THEAGARAJAN, V. V. PRABMU, M. SUBRAlVtANl ano A. K. ANANTHANARAYANA 

Forest Research Luhoratory, Bangalore 560 003 


AB.STRACr 

An attempt to establish a relationship between refractive index and cincolo content of the 
essential oil of Eucalyptus hybrid, (Mysore gum; mainly E. tereiieornis) was made. It was 
observed that oil samples having refractive indices less (ban I *4700 were rich in cincolc. 


Introduction 

^RGE scale plantations of Eucalyptus hybrid (Mysore 
gum; mainly E. tereticornLs) have been undcr- 
m in Karnataka and other States as a raw material 
pulp industry. The leaves go to waste when the 
is extracted. Some of the Eucalyptus hybrid 


trees yield oil comparable in cincolc content to the 
oil obtained from Eucalyptus globulus (Blue gum) and 
the significance of Eucalyptus hybrid as an altcriktive 
source of cincolc was suggested earlierL A screen¬ 
ing of these trees was taken up with a view to identi¬ 
fying cincole-rich trees, which arc morphologically 




734 


Cineole Content and Refractive Index of Eucalyptus Hybrid Oil 


[ Currm 


indistinguishable. Though, for the rapid, initial identi¬ 
fication of such trees the olfactory test could be used, 
yet for the actual identification the oil obtained from 
the leaves needs a quantitative examination for cineole 
content by chemical method. 

Since the chemical method is time-consuming and 
requires 3 g of oil for each estimation, large amount 
of leaf material has to be obtained. It also involves 
the use of 0 -cresol which is hygroscopic and the 
presence of moisture affects the results. With a view 
to finding a simpler technique, the percentage of cineole 
in the oil and its specific gravity, optical rotation and 
refractive index were determined for establishing 
possible correlation. 

Materials and Method 

Leaf samples were collected using olfactory test 
from 315 trees apparently rich in cineole. The essen¬ 
tial oil was obtained from the leaf samples by steam 
distillation and the physical constants, viz., specific 
gravity, optical rotation and refractive index were 
determined after the oil was dried with anhydrous 
sodium sulphate overnight. The Abbe’s iefractometer 
was used to determine the refractive index. The 
cineole content of each sample was estimated by 
O-cresol method^. From the population of these data, 
15 samples were selected by random sampling method 
and correlation studies were made between the cineole 
content and physical,constants. 

Results and Discussion 

The data pertaining to the 15 samples selected are 
presented in Table I. The correlation coefficient 
obtained between cineole content and various physical 
constants of the Eucalyptus hybrid oil are given in 
Table 11. 

From Table II, it is clear that there is a significant 
correlation between cineole content and refractive 
index indicating an association between the two 
variables. It was observed that all the samples with 
refractive index below 1-4700 were cineole rich. 

Due to the high degree of association between 
cineole content and refractive index an attempt to 
fit a linear regression line was made. The best equa¬ 
tion was found to be 

Y = 2640-9025 - 1760-25 X ... (A) 

Standard error of the regression coefficient (Sb) 
= 600-7 and this has been shown in Fig. 1 . 

For any given refractive index (X) its experi¬ 
mentally determined value of cineole content (Y) are 
scattered above and below the regression line given 
by equation A. In practice, it is of interest, to 
know how closely the regression could predict the 
individual value of cineole content rather, than the 
mean value obtained by the use of equation A. Hence 
tfie range of variation was determined using 95 % 


TABLE I 

Data of \5 random samples considered for correkiion 
studies 


Cineole contc 
0 / 

/o 

Physical constants (at 27" C) 

Refractive 

index 

Specific 

gravity 

Optical 

rotation 

71-8 

1-4605 

0-9181 

3-90" 

69-9 

1-4620 

0-9103 

2-30' 

68-8 

1-4640 

0-9279 

2‘T 

63-8 

1-4655 

0-9122 

1-2 

62-5 

1-4670 

0-9122 

-22-7" 

59-9 

1-4635 

0-9189 

7-8'' 

59-5 

1-4650 

0-9088 

--23-2' 

57-6 

1-4660 

0-9279 

3-00 

56-9 

1-4690 

0-9217 

-26-55’ 

56-3 

1-4650 

0-9103 

-26' 

56-1 

1-4705 

0-9181 

- 1-8" 

52-8 

1-4690 

0-9189 

. 2 - 00 ’ 

51-8 

1-4700 

0-9088 

- 7-9" 

51-5 

1-4700 

0-9103 

-12-1'’ 


Table II. 


Correlation c 

oejficient between cineole 

content anil m 

physical 

constants of 

Eucalyptus 

hybrid oil 


Physical constants 


Refractive 

Specific 

Optical 

index 

gravity 

rotation 

Cineole content —0-840* 

0-181 

0-286 


* Significant at 1 % level. 


prediction interval^ The prediction intcival is given 
by the equation 

Y' 2640-9025 - 1760-25 X± 

10-54 [I -07 + 5000 (X - I -4661)=]^..(B) 

Where X is the known refractive index. Estimateci 
prediction interval is shown by the dotted lines in 

Fig. 1 . 

The reliability of the estimates obtained by ik 
use of equation (B) was tested on samples obtained 
from a different plantation. The estimates obtained 
by the equation and also by the experimental method 
were well within the 95% prediction interval, indi¬ 
cating a good reliability of the estimate by the 
equation. 
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ON IHE OCCURRENCE OF STROMATOLITES IN THE KROL FORMATION OF NAINIIAL ARK.4 
AND ITS IMPLICATIONS ON THE AGE OF KROL FORMA I ION 

INDRA BIR SINGH and VIKRAM RAI 
Geology Department, Lucknow University, Lucknow 226007 

Abstract 

A well-developed stromatolite assemblage of Conophyton garganicits-Baicalia bakalka- 
Colonella sp. is recorded for the first time from the upper Krol sediments of Nainital area. This 
is a characteristic assemblage of Protero 2 x>ic (middle Riphcan) in India, U.S.S.R. and Austruliii. 
The age of Krol is thus late Precambrian, and is correlated with calc zone of Pithoragarh, Shali 
limestone, Deoban limestone, Yindhyan and Aravalli sediments. Tl)c stromatolites ol Krol sedi¬ 


ments are also associated with phosphorite and 
Introduction 

K rol formation is an important lithostratigraphic 
unit of the lesser Himalaya, and is made up 
of essentially limestone and dolomite. Medlicotti 
proposed the name Krol formation for the sequence 
of dolomite, limestone, shale, and marl of the 
Krol hill near Solan, which was later investigated 
in detail by Pilgrim and West^, Auden^ and others. 
Krol succession in Nainital area makes a major 
syncline and represents south-eastern extremity of 
Auden’s Krol belt, and was first studied by 
Middlemiss^. Later Pal and Merh^, Pande^, Fuchs 
and Sinha^ made detailed stratigraphic and 
structural studies in Nainital area. 

During the course of a sedimentological study 
of Krol formation of Nainital area, some well- 
developed stromatolites have been recorded in the 
upper Krol dolomites of Nainital area. This 
paper presents data on these stromatolites. 

Krol Formation of Nainital Area 

Krol sediments in Nainital area are 700-800 ni 
thick; the upper Krol sediments (Krol C, D and 
E of Auden) represent dominantly algal mat 
deposits, toother with oolitic limesitone, tidal 
flat succession of sandstone and shale. Algal mats 
and branching stromatolites are recognized in 
these sediments by Fuchs and Sinha^. The algal 
mat deposits of Krol sediments show algal mats 
with smooth laminations, algal mats with contorted, 
and corrugated laminations, algal mats with 
fenestral structure, loferite, oncolite, dolomite, 
bird’s eye dolomite. These facies represent deposi¬ 
tion in a protected bay in intertidal to supratidal 
zone. The facies is comparable to algal mat 
facies of Shark bay (Davies^). Associated with 
algal mat deposits are also a few horizons with 
well-developed columnar stromatolites. In this 
paper two of such horizons are discussed. 


galena mineralization. 

(A) Horizon of Conophyton garganicus and Colonella 
sp. 

Within a sequence of black limestone showing algal 
balls, oncoHtes, algal mats, there are horizons showing 
Conophyton gargatiicns and Colonella sp. There 
are ca. 50 cm thick horizons made up of Colonelb 
sp. in which laminae arc continuous. Within 
this unit Conophyton garganicus is developed. The.'e 
thicker limestone units altematc with 5-15 cm thick 
shaly limestone units made up of small Colondk 
sp. colonics. 

Systematic Description 

Supergroup—Conophytonida, Group— Conophyton, 
Form— Conophyton garganicus Koroljuk, 1963 
(Figs. 1, 2).. 

Colomes are conical to siibcylindrical (height 
10-25 cm and diameter 4-8 cm) showing conical 
internal laminae. Circular to elliptical in cros- 
section. In longitudinal section a prominent axial 
zone is developed, where the thickness of dark 
laminae is distorted, while the thickness of light 
bands remain relatively constant. The dark 
laminae are smooth to lenticular. Within the 
laminae galena is present. 

(B) Horizon of Baicalia baicalica 

This is a 1 m, thick horizon of stromatolitic lime¬ 
stone showing dark coloured elongated stromatolites 
showing branching characteristics, and abundant 
. oncolites. It is underlain by a calcareous shale 
showing tidal bedding, and overlain by algal mat 
dolomite, showing faintly crenulated laminae with 
well-developed lamellar fcncstrae. 

Systematic Description 

Supergroup—^Tungussida, Group—Bor/cu/rei, Form— 
Baicalia baicalica Krylov (Figs. 3, 4). 

Colonies tuberous, making angle of a few degrees 
to 90® with the horizontal. Height 10-20 cm, 
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width 2-6 cm, branching in the form of dichotomous 
thinner columns. Margins of the column uneven 
or rugged. Laminae are non-enveloping, convexity 
of the laminae moderate to flat. Boundaries of 
dark laminae are gradational. 



Conopln'ton garganicus, showing well-defined axial 
zone, X 1. F^g. 2. Longitudinal section of C. 
gargankus showing arrangement of laminae, X L 


Remarks. —^I’he columns of Baicatk baicalica have 
not grown erect, but on a horizontal plane. Such 
"growth of Baicalia baicalica is also present in 
Bh under limestone (Vindhyan) of Satna area 
(unpublished data), and is mo.st probably due tu 
hypersaline conditions. These stromatolites are 
phosphate bearing. 

Age of Krol Formation 

Age of Krol formation is highly disputed, mainly 
due to. absence of any well-defined fossil assemblage. 
Most of the fossils and pollen and spores reported 
so far by variouls workers are of questionable 


the Krol Formation of Nainitat Area 73/^ 

Stratigraphic value. Oldham^ and most of the later 
workers assigned a presumed Permo-triassic age to 
Krol, because the underlyiug Blaini formation has 
been correlated with Talchir boulder bed, though 
without any fossil evidence. 



Pigs, 3 - 4 . pjg. 3 , Baicalia baicalica colony. One 
div. of scale = 1 cm. Fig. 4. Sectioit of B, baicalica 
showing internal structure. The laminae arc fairly 
convex, and dark and light laminae pos.sess grada¬ 
tional contact, X 1 . 


Sitholey et aO^ and LakhanpaPi give Permo- 
triassic age to Infrakrol, while Ghosh and 
Sriva,stavai2, Sah et give Triassic age to 

lower Krol. Tewari^-^ assigns a Juravssic age, 
while Mittal and ChaturvedP^ give a Permian to 
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lower Cretaceous age; Sinha^^ also gives an upper 
Jurassic to lower Cretaceous age. However, Fuchs 
in Fuchs and Sinha" report that Infrakrol/Krol 
sediments yielded only primitive plant remains 
of no stratigraphic significance, and correlates Krol 
with Shali and assigns a Precambrian age, Gundu 
Kaoi" also reports Precambrian oncolites from, 
Krol (identified by Mrs. Zhuravleva). Valdiya^^, 
based on palaeontological studies of Kalia^‘>, gave 
Permian age to Tal, and a lower Palaeozoic 
(Devonian) age to Plaini-Krol succession. 

Thus, it is evident that no well-defined faunal 
and floral assemblage has been reported from the 
Krol sediments. In the present study a well-defined 
stromatolite assemblage of Conophytoii garganicus, 
Baicalia baicalica and Colonella sp. has been 
recorded. This stromatolite assemblage has been 
considered a characteristic assemblage of Proterozoic 
(middle Riphean) of U.S.S.R. and Australia 
(Walter and Prelss-^^). In India this association 
has been reported from Gangolihat limestone and 
Vindhyan sediments, which are considered to be 
middle Riphean (Valdiya-^, Kumar--, Kumar and 

Tewari^S). 

Singh and Tangri--^ reported Conophyton (?) and 
Colonella assemblage from Blaini formation and 
assigned a middle Riphean age. Singh-*" further 
suggested that Nagthat-BIaini—Krol—Tal succession 
is Precambrian in age, and lesser Himalaya is 
northern part of Indian shield. This find of Riphean 
stromatolites from Krol formation of Nainital 
further strengthens the contention, of Singh-*". 

Correlation 

Conophyton has been reported from several Indian 
rocks, eg.. Lower Vindhyan (Valdiya-i; Kumar^^); 
Bijawar (Krishna Murti-^), Jammu limestone (Raha 
and Shastri-'), Calc zone of Tejam (Bhattacharya-**^), 
Gangolihat dolomite (Kumar and Tewari^S). How¬ 
ever, except for Kumar--, Kumar and Tewari^'i 
none of the workers made a study of internal laminae 
in thin section, which is essential in identification 
of stromatolites on generic and specific level. 

Kumar and Tewari-*^ report Conophyton gargani- 
cus-Baicalia baicalica assemblage from Gangolihat 
dolomite. Thus Krol formation can directly be 
correlated with Gangolihat dolomite of Calc zone 
of Pithoragarh. Nevertheless, the Krol formation 
can tentatively be put time equivalent and correlated 
to Calc zione of Pithoragarh, Shali limestone, 
Deoban limestone, Vindhyan sediments, and 
Aravalli phosphates, on the basis of presence of 
Conophyton sp. and Baicalia sp. in these rocks. 
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UVEAL TISSUE AS AN ADJUVANT TO LENS PROTEIN 

H. S. DUA AND ISHWARCKANDRA 
Department of Ophthalmology, Medical College and Hospital, Nagpur 

ABSTRACr 

The lens proteins arc weakly antigenic and require the help of an adjuvant U> produce anti¬ 
bodies. Bicteriil proteins and toxins have been vairously cited as adjuvant in vivo although thcie 
is no convincing proof for this. The present work has demonstrated experiment’.'lly that wlicrcas 
antibodies arc not produced on injection of only lens or only uveal extract, they are produced 
when a mixture of lens ana uveal extracts is injected into rabbits. The present woi k hus also 
revealed that the uveal protein or pigment cicts as an endogenous adjuvant in th.e producing anti¬ 
body response. 


Introduction 

The antigenic property of the lens was discovered in 
* 1903^ and it w.is l?-ter established that this antigeni¬ 

city w.\s responsible for the condition termed ' Endo¬ 
phthalmitis phacoanaphylacticaIt is well estab¬ 
lished that the lens protiens are weakly antigenic and 
fail to produce any signifiernt antibody response 
unless administered along with an adjjvant^"^. Burky** 
demonstrated the adjuvant action of staphylococcal 
toxins, and since then several workers have recorded 
that bacterial antigens and toxins act as '’adjuvant in 
vivo 

In experiment-.^.! anim.ils also the necessity of using 
Freund’s complete adjuvant^-”^’^ has been amply con- 
firmed^^d't-t?^ Muller’s^ comment on this issue sums 
up the consensus of opinion: “ Low grade infection 
in humans which clinic.i!ly might go unnoticed might 
possibly play the role of an adjuvant. Living or dead 
micro-organisms or toxins might act as adjuvant and 
in combination with liberated lens miteriul lead to 
sensitisation and eventually to a phacogenic ophthal¬ 
mia. Adjuvant m\y enter at the time of operation or 
by blood.” It is evident that this explanation has 
been offered and accepted merely for want of a better 
one, since none of the workers was able to demon¬ 
strate a convincing source of bacterial toxins, whereas 
all workers merely pres imed the presence of a hidden 
septic focus'h’^dh 

The present investigation was undertaken with a 
view to adducing experimental evidence to arrive at a 
more plausible explanation to this phenomenon. 
Further, during clinical work the present authors 
noticed that dui ing extracapsular extractions there 
was often a considerable dispersal of uveal pigment 
while washing the anterior chamber of the eye and 
more so when pieces of capsule were pulled out with 
an Arruga’s forceps. This led to the suspicion that 
the pigment or proteins from the uvea might be acting 
as an endogenous adjuvant to the lens protein to 
augment its effect. 


ExPIiRlMtNIAI. 

The experimental proccduic was as follows: 

1. Human cataraclous lenses vmS goat uveii wcic 
used for the experiments. For cac|i cxpcrimcnl Hucc 
lenses were homogenised in I •() ml of normal saline 
and two uvea were homogenised in 1*0 ml of noimal 
saline. The stock antigen solulio-ns were prcpi’.rcd 
under completely sterile conditions and this wrs 
further confirmed by incubating the solutions at 37" C 
for 24 hours and inoculating the s.’.mples itito blcHKl 
agvr plates. (Sodium azide I/IOOO was used as pic- 
servativc.) 

2. Four rabbits were immunised with neat lens 
antigen, four were immunised with neat uveal antigen 
and five rabbits were immunised wilii a .mixiuic of 
equal volumes of lens and uvc.’.l antigen soli:tion. 

3. The schedule of ininTunisation Wtis as folRj-ws: 
0*5 ml of the antigen was injected subcutaneously at 
two dilTcrcnt sites, once a week for one month. The 
sites of injection were changed each week, Dui ing 
the following month I •() ml of the antigen solution 
was injected intramuscularly into the tliigh with an 
interval of two weeks between the two injections. 

Trial bleeding was carried out one week after the 
last injection and the scrum was obtained from ca.ch 
rabbit. This was stored at 2(V C with st>dii:m 
azide as preservative. 

Oiichtcrlony’s ag»r gel diffusion technique Wa.s 
employed to detect the presence of antibodies in the 
sera. A 1% agar solution (Difeo Laboratories, U.S.A.) 
was prepared in baibitone bulTcr (pH K-6) and allowed 
to set in thin layers on glass slides. Wells (3 mm 
diameter) were m:idc in the gel in pairs 5 mm a. pa it 
(Fig, 1). The paired wells wei cchai ged with tlic solutions 
as follows: In each pair one well (th.e left ojic in the 
figure) was charged with the scrum while the other 
(the right one) was charged with either neat lens 
homogenate or neat uveal Jiomogcnatc. The scrum 
of all the experimental rabbits was tlu's tested ag''.inst 
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L ScieiKe 


the lens and the uveal homagenate. The slides were produced by phacoanaphylactic uveitis. Eason ar 
kept at room temperature for 24 hours, humidity being Zimmerman-^ stated—“ * • * the almost coiisiai 
maintained by keeping a wet filter paper in the petri- occuri'ence of phacoanaphylactic uveitis in cases 
dish. The slides were then eluted in normal saline sympathetic ophthalmitis was unanticipated and th 
and kept in a refregirator for 24 hours. The uveal observation requires cKpIanation ”, 
homogenate had consistently poor diffusion qualities 

in all the experiments. - ; 


Results and Conclusions 

Figure 1 indicates the results of the experiments 
related to the reaction of antibodies with , the lens 
homogenate. Examination of the figure leads to the 
following conclusions: 

1. The serum from rabbits receiving neat lens 
antigen did not produce lines of precipitation thereby 
indicating that no antibodies were produced (Fig. l-a). 

2. Similarly the serum from the rabbits receiving 
neat uveal antigen also did not produce any line of 
precipitation indicating thereby that no antibody 
was produced in these too (Fig. 1-b), 

3. The serum from all rabbits receiving the mix¬ 
ture of uveal and lens antigens produced one (Fig. 1-d) 
Or two (Fig. 1-c) lines of precipitation when made to 
react with lens antigen. This indicates the presence 
of antibodies. 

Reaction of antibodies with uveal homogenate 
was as follows 

4. Sera of rabbits receiving neat lens and neat 
uveal antigen did not react with uveal antigen. 

5. The serum of rabbits receiving the mixture of 
lens and uveal homogenate also did not show marked 
reaction with uveal antigen. Only a faint line of preci¬ 
pitation appeared in three of them. 

From the above observations it is evident that 
individually the lens and the uveal protein are too 
weak to produce marked antibody response but when 
administered together they either potentiate each 
other’s action or more likely the uvea augments the 
antigenicity of the lens protein. Probably the uvea 
acts as an adjuvant to lens protein as indicated by the 
fact that the antibodies formed in the serum after 
administration of the mixtue reacted better with lens 
protein than with uveal protein. The poor diffu¬ 
sion quality of the uveal homogenate does not, how¬ 
ever, materially affect the conclusions drawn here. 

Several werkers^®"^^ have noted a close association 
between sympathetic ophthalmitis (believed to be due to 
sensitisiticn to uveal pigment which is itself weakly 
antigenic-*"-^), and phacoanaphylactic uveitis. Blodi^- 
found a 23% incidence (39/170) of phacoanaphylactic 
uveitis in eyes with clinically diagnosed sympathetic 
ophthalmitis, de Veet^®~^^ suggested that phacoanaphy¬ 
lactic uveitis is occasionally the precursor of sympa¬ 
thetic ophthalmitis. He postulated that sensitisation 
tQ uveal tissue occurs following a destructive lesion 



Fig. 1. Piiotograpli of the agvir gel plate 48 lioujv. 
after charging the paired wells. The right well ir 
each pair contained the lens homogenate, (a) The 
left well contained the antibodies from rabbits 
immunised with neat lens homogenate, (b) The lel'i 
well contained the antibodies from rabbits imm unised 
with neat uveal honiogcn ite. No line of precipittitior 
was noticed in the two erscs (u) and (/?), (c) and {d\ 
The left well contained antibodies from rabbitN 
immunised by a mixuue of lens and uveal homo¬ 
genate. Note the presence of one or two lines of 
precipitation due to antigen-antibody reaction, (d 
Control in which, tire left well contained the antibedios 
from a rabbit immunised by a mixture of lens homo¬ 
genate and Freund’s complete adjuvant. Note the 
formation of the line of precipitation. 

This explanation could well lie in the probability 
that the two antigens acted together, implying that 
the two different clinical diseases have a common basic 
etioputhogenesis, differing only in the nature of the 
response. One clinical picture dominates if the res¬ 
ponse is predominantly to one antigen whereas the 
other clinical picture dominates when the response is 
predominantly to the other antigen, although in both 
cases both the processes are simultaneously present. 
It is not unlikely that the ‘perforating injury’ ol 
sympathetic ophthalmitis, which involves the iris and 
ciliary body, also damages the lens, at least to the e.xtent 
that it may cause sujficient escape of leiw proteins, 
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the crystal structure of bis hydrogen 

MALEATO TETRAAQUO IRON (II) 
Fe(C4H304)2. 4U.O 

The title compound was studied to unravel the scheme 
of hydrogen bonds in the crystal as also to study the 
metal-oxygen ligands. 

Crystal data: Triclinic with « = 7*3I, b — 9-69, 
c = 5*24A, a - 104-7% J =90*7°, y-114-8% 
Z = l, Space group = 1-83, = 

l*84gm/cc. 

515 reflexions, zonal and three-dimensional, were 
collected using single cyrstal and Weissenberg photo¬ 
graphy with Cu K radiation. The intensities were 
estimated visually, data corrected for usual correc¬ 
tion factors and brought to nearly absolute scale by 
statistical method. 

Structure Determination, Refinement and Comments: 

The structure has been solved in projections by the 
heavy-atom technique (heavy atom-occupying the 
special position 0, 0, 0 of centre of symmetry). Fourier 
syntheses gave the positions of the light atoms. The 
present R factors are: R Qikd) = 0 • 12, R (okl) =0 * 14. 
A view of the structure looking down [001] is given 
in Fig. 1. In the structure, the metal is six-fold 



coordinated by oxygen atoms, hietal-oxygen distances 
ranging from 1*96 to 2-21 A- The dimensions of 
the mileate anion are normal. In the structure there 
are ten short distances ranging from 2-73 to 3*20 A- 
Some of these may be real hydrogen bonds inclusive 
of bifurcated hydrogen bonds. A tentative scheme of 
hydrogen bonds is shown in the above figure. How¬ 
ever, great interest lies in the location of the hydrogen 
bonds and in establishing t.he true scheme of hydro¬ 
gen bonds in the structure. This part of the work is 
currently in progress. 

DepartmentofPhysics, M P Gupta 

Ranchi University. S.k'sinha 

Ranchi 834008. July 25, 1977 , 


ferrimagnetic volume change in 

LITHIUM-NICKEL FERRITES 

Thermal expunsion of pure lithium ferrite has been 
studied by Hfuidck’^ and Naidcn and Rcd’kiir, 
However, it is observed that no data on the thcrniai 
expansion of lithium-nickel ferrites are available in the 
literature. Also m-gnetic materials show interesting 
behaviour in the vicinity of the Curie temperature il tl.c 
studies are extended to suilficicntly high temperatures. 
With this aim, a study of the dependence of the co¬ 
efficient of thermal expansion (a) of lithium-nickel 
ferrites on temperature and composition has been 
undertaken. The results thus obtained arc presented 
in this communication. 

Lithium-nickel ferrites of four dilTcrcnt compo.si- 
tions having the chemical formula: 

[(Li„.5 Fe„.5)i_5 Ni5] Fe.A 
where <5 ranges from 0 to 0*6, have been prepared 
starting from lithium carbonate (BOH 99',!', pure), 
nickel nitrate (BDH, 99/0 

(^9% pure) by the double sintering method. Rec¬ 
tangular bars are sintered between 1100“ C and 121)1)° C 
depending on the composition in an oxygen atmos¬ 
phere and are used in the present investigation. 

The coefficient of thermal expansion for these 
ferrites has been determined over a temperature raniic 
168“ C to 725“ C using the dilatometer technique'*. 
Thermal expansion measurements arc recorded at 
intervals of 50“ C in general and 25 ' C to 30 C in 
the vicinity of the Curic temperature using a mecha¬ 
nical displacement dial gauge that could read to a 
thousandth of a mm. The accuracy in the determi¬ 
nation of the value of a has been found to be L 1".',, 

A plot of the coefficient of thermal expansion a 
versus temperature for the four ferrites is shown in 
Fig. 1. From the present study, it has been 
observed that the value of a increases gradually with 
the increase of temperature. All the lour curves, 
however, show a hump in the vicinity of the Curie 
temperature, the maximum of the hump occurring 
exactly at the Curie temperature. This anomaly in 
the variation of the coefficient of thermal expansion 
near the Curie temperature can be attributed to the 
additional volume change caused by the destruction 
of the spontaneous magnetization. In the case ol 
nickel and cobalt ferrites, Haudek^ observed a similar 
variation of cc with temperature with a hump in the 
vicinity of the Curie point. On the other hand, in the 
case of lithium ferrite he did not observe a similar 
hump, although the value of a showed an increase with 
increase of temperature. Naiden and Red’kin“, however, 
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have measured the coefficient of thermal expansion 
of lithium ferrite over a limited temperature range, 
viz., 20° C-i00° C. From the present investigation 
the value of a for lithium ferrite at 168° C is found to 
he 3-1 10“® per °C while the value reported by Naiden 

and Red’kin, over the temperature range 20° C to 
100° C is about 6*8 x lO'^^per °C, and that reported 
by Haudek^ at 100° C is about 8*0 x per ^ C. 
The low value obtained in the present investigation 
may be due to the high porosity (nearly 16%) and the 
difference in the conditions of preparation of the test 
specimens. 



Fig. 1. Plot of coefficient of thermal expansion 
(a) as a function of temperature (in degree C) for 
lithium-nickel ferrites of different compositions. 

From Fig. 1 it may be seen that for lithium ferrite, 
the peak occurs at 600° C, which lies in the range of 
values of Curie temperature reported in the litera- 
tureh The peak is observed to shift to the low tempe¬ 
rature side as the nickel contentis progressively 
increased showing thereby that the Curie temperature 
decreases with the increase of nickel content. 

Theferrimagnetic volume change has been evaluated 
for the four ferrites by calculating the area between 
the hump and the base line indicated by dotted lines 
in the figure. The values of dV/V thus obtained are 
0*80 X 10r% 0*95 X lO-MMlx 10^^ and 1*88 x 10~<^ 
for compositions with <5 = 0; 0*06, 0*3 and 0*6 
respectively. It is also interesting to note that the 
value of dV/V increases with increasing nickel con¬ 
tent. 

The authors’ thanks are due to Prof. K. V. Krishna 
Rao, Head of the Department of Physics, for his 
interest in this work. Thanks arc also due to the 
Director, NGRI, Hyderabad, for providing facilities 
for this work. 

Department of Physics, 

Osmania University, 

Hyderabad 500 007, 
and 
N.G.R.I.. 

Hyderabad 500 007, 

August 29, 1977. 
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FLAVONES AND FURANOFLAVONES FROM 

THE SEED SHELLS OF PONG AMI A GLABRA 

Pongamia glabra is one of the commonest trees 
India and has been extensively studied. The scods*”'-’’ 
roots*h7^ stem bark, tlowers^, heart wood** and {he 
leaves^^’^^ have yielded a variety of (lavoncs, chro- 
nienoflavoncs and furano (lavoncs. 

The seed shells have not been examined so far* 
Recently, we have reported the components of the 
immature seeds® and now we report the chemical 
components of the seed shells. The immature sded 
shells (2*5 kg) were dried, powdered and cxtriiciccb 
with benzene in a soxhlet extractor for 72 hrs. The 
benzene extract was concentrated and subjected to 
column chromatography over silica gel. Elution of 
the column with pet. ether yielded waxy materials 
(10-0 g) with low melting points. Further elution 
of the column with pet. ether-benzene (9:1) gave 
pongamol (100 mg, m.p. 128°) identified by comparison 
with an authentic sample. Pet. ether-benzene (7: 3) 
cluate yielded karanjin (200 mg), m.p. 164°. Further 
elution of the column with pet. cthcr-bcnzcnc (1:1) 
furnished a yellow coloured oily liquid which wa.s 
not studied. Elution of the column with pet. ether- 
benzene (1:2) gave first desmcthoxykaniigin (55 mg), 
m.p. 146-47°(Iit.’^m.p. 146°) followed by kanugin (60mg), 
m.p. 216-17° (lit." m.p. 204''). Elution of the column 
with pure benzene yielded pongapin (200 mg), m.p. 
I9r (lit.^ m.p. 191 ’). Further elution with benzene- 
cthy! acetate (98:2) furnished kanjone (150 mg), 
m.p. 190-91° (lit.’ m.p. 191 "92°). Final elution of the 
column with benzene-ethyl acetate (9:1) gave pinnatin 
(100 mg), m.p. 184-85° (WtP m.p. 183-84’). 

Thus the imn iurc seed shells contain pongamoU 
karanjin, desmethoxykanugin, kanugin, pongnpin, 
kanjone and pinnatin while immature seeds® have 
karanjin, pongapin, lanccolatin-B, kanjone and 
isopangallavone. Tims wc find that all the compo-* 
nents present in the seeds and seed shells have 
resorcinol unit except pinnatin. The shells have small 
amounts of desmethoxykanugin and kanugin which 
are the main components of the stem bark®»^. Thus 
the seed shells have components some of which are 
present in the stem bark while others arc present in 
the seeds. 


P. VcNU Go PAL Reddy. 
T. Seskaoiri Rao. 

Y. V. Ramana. 
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^:OSlN AS A RE-CONCENTRATOR IN THE 
DETERMINATION OF ANTIMONY IN NATURAL 
WATERS BY NEUTRON ACTIVATION 

Introduction 

As mmy elements exist in natural waters at trace 
concentrations and they are admixed with major 
.constituents like sodium, potassium, magnesium, 
calcium and chloride which interfere in the direct 
determination, many workers have attempted to 
absorb them on various precipitates such as manga¬ 
nese dioxide, ferric hydroxide^, phosphates^, organic 
precipit'.nts, organic^ and inorganic ion exchangers. 
To provide a sensitive techniqie, neutron activation 
method has been applied to determine antimony in 
se aw iter in concentration of parts per billion or less, 
using the co-precipitation of anitmony on eosin in 
jLciiic medium. The theoretical sensitivity by neutron 
activation for antimony is reported^ as 4 x 10“^ /igm 
based on 2*8 d ^^^Sb and 3 x 10"^ /tgm based on 60 d 
for an induced activity cf 40 dps for a thermal 
neutron flux of 5 x 10^* n/cm^sec. 

Analytical Procedure 

“ ' One litre of filtered seawater was acidified to T5 N 
vyith concentrated HCl, Eosin (300 mg) was added 


to this, stirred and kept overnigln and then filtered 
through millipore filter paper (0-45size). Tia' 
precipitate was diied, packed in an aliminiLin foil, 
sealed in an aluminium can and irradiated under ;i 
nsution flux of about 10^^ n/cm^sec for 24 houih. 
The sample was cooled for 3 days and then taker, 
for further chemical analysis. 

The irradiated samples were dissolved- in cone. 
HNO 3 , 30 mg Sb carrier (Sb CI 3 solution) added and 
further ashed by HNO 3 till the colourless residu e was 
obtained. The residue was taken up in 15 ml of 6 N 
HCI. The solution was passed through Dowex-J x 8 
(50-100 mesh, 6 mm x 10 cm) column pre-eq. ilibrated, 
with 6 N HCl. The column was washed gradually witli 
5N HCl, 15 ml of N HCl and finally with 10 ml cf 9 M 
H 2 SO 4 . Sb was eluted after washing the column 
with 2 ml of HgO followed by 15 ml of boiling 2 M 
NaOH®. The eluates were evaporated to dryness, 
adjusted to 3-4 N HCl and reduced to metallic anti¬ 
mony by the addition of iron powder®. The metrl 
was filtered on millipore filter paper, washed twice 
with 0*5 N HCl, diied under 110 °C and assayed 
for ^^^Sb, using well type Nal (TJ) crystal coupled te 
a 512 Channel Analyser. 

Aliquots of standard solution, varying between 
OT-0-2/ 4 g, were cariied out on 300 mg eosin under 
identical conditions and irradi.aed along with the 
sample in the reactor. The radicchemical processing 
of the standard was dene essentially in the same w. y 
as that of sample desc.ibed above. Q..anlitativc 
determinations of the samples weie done by ccmpui ing 
with this standajd. 

Results and Discussion 

Preliminary experiments were carried out to siud\ 
the specificity of eosin for Sb in presence of ctiier 
nuclides using 200 ml of filtered se^w..tei, acidified tu 
OT N with cone. HCI, spiked with known amounts 
of ^“®Sb tracer and other tracers such as ”^Zr, 
io«Ru. 652:^, 60 Co and Eosia (200 mg) 

wa: added tr this, stirred for 2 minutes, allowed tc 
settle overnight and then filteied through millipore 
filter paper (0*45 ^ size). The filter paper w..s traas- 
ferred into counting vial and eosin dissolved in mini- 
mum volume of alcohol.. The height of the liqukl 
was adjusted to the same as that of the standard and 
counted. It was observed that ^“®Sb was carried to 
significant level (63%) followed by (18-85%) and 
(17-04%). Isotopes of Ba, Ru, Zh and Sr were 
carried insignificantly (less than 2%) widJe Co and 
Mn were not carried even to the detection levels. 

Experiments were conducted to arrive at the epti- 
m-um acidity condition for the co-precipit^tion of Sb 
on eosin. The acidity of samples w^s changed from 
OT N to 4-0 N HCl. Results given in Fig, 1 show 
that eosin carried ^^®Sb to the extent of 94% at 1 * 5 N 
arid further increase of acidity did not impirove thy 
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yield sigaidciuitly. Study wjs mudc to a'icertaia the 
extent of decontaniinAtion of an ^ "•"'Sc at the 

optimum acidity condition of 1*5N. The c.irrying 
on eosin was decreased considerably to 3*24"', 
at this acidity compircd to !8-35% id 0* 1 N MCI; 
^•'^Zn Wwis not curried on it but the cont* ibution due (o 
9^5Zrrcmlined almost the same (l6-98‘‘;;,) as that at 
0-1 H HCl. However, the cont.imin.uion of 
is eliminitcd by the radiochemied proced'ire rurthcr 
followed as described above. 


I'.l M 


'' i ( 

ilf Mci 

Fio. 1. Recovery of *-^'Sb on cosin at dilTcrcnt 
normalities of HcK 

Attempt W.IS made to find the minimum amount of 
eosin needed to cirry Sb q lantititivcly from one litie 
of sciw.iter; 2:)0 400 mg co.sin were added, to spiked 
seiwitcr of 1*5 N acidity. Rccovciies obtdned for 
on 200 mg and 300 mg of cosin wcie 04*81 I 
i'54% and. 98-73 (: 1-58';’,'; respectively, li is 
observed that 200 mg of e<^sin is sunkient to curry 
almost quantit itively from 1 litre of seawater. 
As the .sensitivity of detection by ne‘ (ron activatum 
for nuclear rc'iction (/;, )’) ^“‘Sb is quite high 

(3 X 10”"^jUgSb), 500 ml to 1 litre of seawater is 
enough for its determination. 

It was attempted to study the possible variation in 
the cirrying efficiency of 200 mg of eosin c.t dilfeicnt 
concentrations of st ible antimony cirrier by spiking 
1 litre sc.iwater with antimony in the range 0-5 -10 /(gm 
along with tracer. The results given in Table I 
indicate that the ciirying yield h'.’s rennined sub- 
stintiallyat the same qianlit'tivc level tlnoughout 
the range of Sb concentration studied. 

If is present in the sample, a number of 

radioactive isotopes of Sb will be produced by fission. 
This will lead to the increase in the prodicticn of 
produced by thermal neitron activation. In 
order to confirm whether uranium is c iriicd on eosin, 
330 mg of eosin were added to 1 litre of sc'.w...ter, 
spiked with 500 jugm uranium and adjusted to 1 - 5 N 
ifCl, The eosin precipitate after overnight settling 


I'Aar.i; 1 

L'/Zirr of antimony carriev an ^-\Sh recovery from 
1 litre of sea)vater 


Lxpt. 

Antimony 

N(t. of 

No. of 



No. 

CM rier 

counts 

ci>unts 

B,ecovci y 


lidded {fun) 

atldetl 

lecoveicd 

(1 




counts/ 

counts/ 





min 

milt 



! 

0*5 

747 

72.1 

<)6*79 1 1 

-61 

2 

1 *0 

779 

756 

97-16 ! 1 

-56 

3 

2-0 

779 

768 

9S-6!H 1 

•S9 

4 

4-0 

779 

768 

98*61) i 1 

-.56 

5 

5-0 

747 

751 

IDO'60 ! 1 

•63 


10-0 

747 

7.17 

98-68 1 I 

•62 


wLs liltcrcd, were digested wilh cone. HN’O., ami (hen 
counted for alpha activity, 'flic absence of any alplm 
activity confirmed, that the currying cap.'city of cosin 
for Uranium is negligible. 

Determinition of antimony in aquatic samples frivin 
dilferent loc‘.lions was cirricd out and the tesuhs 
arc given in ruble 11. rhe concentration range 
Sb in .sciwa.tcr by neutron activi:lion analysi.s i.s 
comparable with Ujosc obtained by other woi kcjs"""*. 

Taivu II 

Afifinio/iy cotiteut of surface water samples 


Location /tg/litie 10 •' 


I'Vcsh water colicctcd from Thana 

fank .L5 j o oo:t 

Seawater from C’iriis Jetty 9-6 1 0-012 

Seawater from Kalwa B. idge 14*0.1 ()*()I5 

The entire radiochemical pr<>ccdutc after irratlia(i<-n 
lakes not more than 4 lion is and hence it is atlvan- 
tageous In c.urying out antimony estimations in laigc 
number of samples. As the volumes of seawahoi' 
required by tliis meO'od a.ie very small as eompaicvi 
to those required for conventional chemical method, 
tl'is tcchniqi!c will be useful to study the distiibi'tit>n 
of 5>b in seawater. 

Thanks are due to Dr. A, K. Cia.nguly, Oirector, 
Chemical Group, and Shii S. D. Soman, Head, Health 
Physics Division, Bhabha Atomic Reseatch Centic, 
for their interest duiing the couisc of this woi k. 

Health Physics Division, G, H. Do.sn i. 

Bhabha Atomic Rcscaich Centre, 

Bombay 400 085, My 29, 1977, 
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ESIELASTIC SCATTERING OF 2801reV PHOTONS 
BY K-SHELL ELECTRONS OF LEAD, 
TUNGSTEN AND TIN 

Inelastic scattering of a photon by an electron is 
described by Klein-Nishina formula where it is assumed 
that the struck electron is initially free and at rest. 
However, the effect of electron binding has to be 
considered for low energy photons and for inner 
shell electrons where the incident photon energy 
is comparable with the binding energy of the electron. 
There have been some investigations^"'’^ of inelastic 
scattering of gamma rays by K-shell electrons, but 
most of these measurements are confined to high 
energy photons. In order to obtain data at lower 
energies we have measured the differential K-shell 
Compton scattering cross-sections of 280 keV photons 
from lead, tungsten and tin at a scattering angle of 
90°. 

When a photon is Compton scattered by an electron 
bound in the K-shell of the atom, the electron is ejected 
from its orbit and a K X-ray is emitted with a certain 
probability defined by the K-shell floursecent yield. 
The experiment consists of measuring the intensity 
of scattered photons in coinc idence with the K X-rays, 
thus eliminating the scattering taking place from elec¬ 
trons of other shells. The beam of 280 keV photons 
is obtained by collimating the radiations from 2 curie 
2o3Hg source. Gamma rays and X-rays are detected 
with 51 mm and 2 mm thick Nal (Tl) scintillation detec¬ 
tors respectively. The X-ray detector is placed at 90° 
to the scattering plane to minimize detector to detector 
scattering. The resolving time of the coincidence 
set-up is of the order of 35 n sec. The measurements 
are made for the elements of lead, tungsten and tin at 


[ Currm 
Sema 

a scittcring angle of 90°. The measured coincidence 
counts arc corrected for (i) elvuiec coincidence, fii) 
miltiplc scittcring, (iii) brcmmslrahlung radiation and 
K-shell X-rays produced by photo and Gimpton 
electrons, (iv) cosmic ray Iv'.ckground and (v) photons 
scattered from one detector to cUlier detector. 

The results obtained arc in the form of ratio of dificr- 
ential scittcring cross-section of K-shcll electron 
{derf) to tliat of free electron {da^A antf arc shown in 
the column HI. of Table L Theoretical resuits**’ calcu. 
lated on tlic basis of non-rclativistic wave function of 
K-shcIl electron in llic hydrogen like atom are shown 
in column I.V. While for lead and tungsten there is 
agreement with theory within experimental error, 
for tin the measured cross-section is rather large. 

Tabi.h I 

Differential cross-sect ion ratio do;i./drr^/o/'280 AoT 
photons at 90° 


Element 

Z 


(rAy^./r/y)ti|, 

Lead 

82 

0-308 1.0-045 

0 -.W 

Tli ngsten 

74 

0-401 f: 0-047 

0-.366 

Tin 

50 

l-037,h0-051 

0-803 

Physics Dip.irtnient, 
Pcinjiibi University, 

B. S. GnuMNfAN. 

Patiala, fiuli; 

.1, September 

19, 1977. 
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SOME HISTOPATHOLOGICAL AND 
HISTOCHEMICAL OBSERVATIONS IN THE 
TESTICULAR TISSUES OF VASECTOMIZED 
AND CAUDECTOMIZED RAMS’** 

Bilateral vasectomy and caudcctomy aic dependable 
surgical methods f r making teaser rams which arc 
extensively employed in sheep husbandry. Basic 
physiopalhological changes have been investigaled 
histochemically in dog^ and man” in order to evaluate 
the long term effects. 


* Part of research work embodied in the M.V.Sc. 
Thesis, Agra University, Agra, 1975, by K. Tandon, 
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l’(>,st-sLi,-gical changes consequent to vasectomy and 
uicctomy in ram were examined histopathologically 
J I'istochcmically in the present investigation. 
at dial and Methods 

vasectomy and caudectomy were performed 
iSroup of five rams each and the testicles were 
gicaliy removed from each animal 4-6 months post- 
M'i’lively, During this interval other physiological 
r.nicters pertinent to the work were studied'*. Testi- 
•r tissi-ic intended for alkaline phosphatase activity 
'0 fixed in chilled acetone and stored under refrige- 
on. The tissi'es required for histopathologica! 
crvatio.ns were fixed in neutral formalin. H and E 
' Irichome staining were employed in the histo- 
i^nlogical investigation. The polysaccharides were 
u>iistrated with PAS reaction. Alkaline phos- 
.lasc was demonstrated by Gomoris-method as 
by Davenport*. All these staining tech¬ 
ies are described in detail by Lillie**. 
fdts and Discussion 

xaniin-ji.t ion of the testes of vascctomised rams 
;;ilcd spermatogenesis in the majority of semini- 
•iis tubnles. These tubules were lined by Sertoli 
> and various stages of spermatogenic cells (Fig. 1). 



r..\. Section of testis six months post-vasectomy 
ram. H and E (X 280). A. Highly vacuolated 
of Dcydig. B. Spermatogonia. C. Primary 
matocyte. D. Spermatids. E. Nucleus of Sertoli 

Iva.ry to these findings it was mentioned that vasec- 
/ c'.used back pressure in the seminiferous tubules 
iivjuced degeneration of germinal epithelium^, 
interstitial tissue in vasectomized rams frequently 
‘.led conspicuous cells of Leydig with extensive 
el'.tion in the cyl;oplasm (Fig. 1). Tn bulls such 
■uigc was attributed to the androgenic content of 
leslis’^. In man, such a change could lead to re¬ 
lit ion. of ageing males by improving endocrine 
ions of the testis*. It is also speculated that 
:iscd qtiantity of androgens is secreted in this 
p of animals. In caudectomized group, large 


areas of the testis revealed ccmpletc degeneration of 
seminiferous tubules and t!‘c presence of strands of 
collagenous fibres along with extensive cellular infiltra¬ 
tion (Fig. 2). The interstitial tissue revealed extensive 
cellular infiltration, fibroblastic predominance with 
cells of Leydig, ha.rdiy distinguishable. 



Flo. 2. Degeneration of seminiferous tubules (A), 
the germinal epithelium (B) and the interstitial tissue 
(C): section of testis three mont' s post-caudectomy 
from a r<vm. H and E (>> 280). 

Histochcmical examination of the testis in vasecto¬ 
mized rams showed mild to moderate alkaline phos¬ 
phatase activity in the spermatogonia, spermatocytes, 
spermatids and Sertoli cells. Activity was intense 
in the heads of spermatozoa. In caudectomized 
specimen the lining cells of the seminiferous tubules 
showed negitive to mild alkaline phosphatase activity^ 

With PAS the basement membrane of the seminiferous 
tubules in the testis of rams of both group appeared 
mildly positive. The cytoplasm of various 
germinal cells and Sertoli cells was, however, mildly 
PAS positive and contained moderate amounts of acid 
miicopolysacchai-idcs. Glycogen was, however, not 
demonstrable in both the groups of rams in the present 
investigation. Alkaline phospluvtasc has actually been 
considered an excellent marker of the germ cells in the 
developing testis®, its progressive decline in the nuclei 
is a characteristic feature of the spcrmatogcnctic process. 

The a'.fthors are grateful to Professor M. B. L- 
Bharadwaj, and Dr. G. Chandra, Department of Ana¬ 
tomy of the college for extending facilities for the histo- 
pathological and histochcmical work; the Principal 
of the institution for the facilities provided. 

Department of Surgery and KAMunsii Tandon. 

Radiology, S. .f. Angelo. 

College of Veterinary Science S. S. Misra. 

and Animal Husbandry, 

Mathura, U.P. 281 002, 

April 2Z, 1977. 
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STUDIES ON THE PEARL OYSTER, 
PINCTADA FUCATA (GOULD) OF THE 
GULF OF KUTCH 

111. Preliminary Investigation on Pearl Culture 

Indian pearl fishery is restricted to two regions namely 
the Gulf of Mannar in Southern India and the Gulf 
of Kutch (Jamnagrr district) in Gujarat. The peail 
fishery of Gulf of Kutch is comparatively small and is 
at standstill for the past few years. Unlike the pearl 
oysters of the Gulf of Mannar, the pearl oyster, 
Pinctada fucata (Gould) of the Gulf of Kutch is 
intertidal in habitat and could easily be picked up. 
Possibly because of this, the pearl fishery at Jamnagar 
coast flourished some years back. In spite of the exis¬ 
tence of potential grounds of the pearl oysters, so far, 
no experiments centering around pearl culture have 
been undertaken. With a view to investigating the 
potentiality for pearl formation, va.rious indigenously 
prepared nuclei in comparison with imported Japanese 
nuclei were employed in the pearl oyster, P. fucata. 

One hundred and eighty-five live P. fucata (3 to 5 
years) were collected from Piroton, Ajad, Deeda rnd 
Moovada islands of the Gulf of Kutch dujing Octcber- 
November 1974. The pearl oysters were maintained 
in Protected marine impoundments at Sikka coast, 
Jamnagar, Gujarat, by keeping them in Japanese de¬ 
signed rafts (under 3' of water). No mortality wrs 
reported. 

During January 1975, the oysters weie tsken oi t in 
groups of 10 to 15 from the rafts and after wrching 
were exposed to bright sunlight, when the oysters 
opened the valves within five minutes, a piece of wocd 
(4 ^ long and Ijr wide with tapering) was inserted 
mside each oyster kept in trays filled with sea water. 
Nucleus of each type was inserted in the gonadial region 
of each oyster over which mantlepiece (1 cm square 


size) was kept. Precautions were taken to sec that',}. ' 
soft body parts of the oysters wcic not injuicd. Oysti; ' 
were then carefully transferred buck to the raft. 
oyster was kept separately in a petridish (9" cijai 
The types of nuclei (2-3 mm dii.) irscd in the pr®, 
study are given in Table 1. 

Table I 

Results of pearl culture 


Types of the % of % of % of 
nuclei inserted Rejection Retention Moiu-lity 


1. True pearl 

40 

60 

44 

2. Pearl from Placnna 
placenta 

60 

40 

30 

3. Imported Japanese 
Nuclei 

80 

20 

36 

4. Toothpastefoil 

80 

20 

OO 

5. ‘ Mala moti ’ 

20 

80 

OO 

6 . Partially coated 
pearls 

100 

00 

20 

Long sterilised instruments were used. Aboii:1 
pearl oysters of age group 3 to 5 years were used/(if 
seeking results for eacli type of the nuclei rs menticneil 
in Table 1. The nuclei of all types insci led were ejected 


within a week’s time after the operations (TtMcI), 
After this period none of the pearl oysters cjccktlih 
nuclei. This indicatcci that tlic operated pearl cyslcis 
should be kept under observation for a week (rcjcciicp 
period) after insertion of nuclei. 

Algarswumy and Q iasim^-'^ maintained the pearl 
oyster, P. fucata of the Gulf of Mmnir in standing 
sea water in the laboratory before, and, after opcralioni 
and narcotised the pearl oysters before the operalions, 
They also reported that the operated pearl oysters 
ejected the implanted nuclei (4 hours to 2~3 days aAer 
operation). 

The pearl oysters implanted with white holed mdcj 
(Used in Mfla) and with particles prepared from foil 
suffered no mortality (Tabic T) but rejection of tk 
foil nuclei was 80'% ; in the case of the former, th 
rejection was 20% and the retention of the meJei 
resulted in beautiful lustrous pearls with bluish tinf 
(80%). Amongother types of the nuclei tried, true pearls 
(pearls of small size) deserve attention. In this case the 
retention was 60%, rejection 4C%, and mortality 44% 
Mortality seems to be a factor of serious conccjn heje. 
Similarly partially coated nuclei were also rejected by the 
pearl oystersandmortality was 20%. Imported Japanese 
nuclei caused 36% mortality, and 80% rejection. From 
these studies it cair be stated that imported nuclei from 
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Japan are not suitable for pearl culture in P. fucata 
of the Gilf of Kitcli. Further work is in progress. 
Postgraduate and Research ' Kiran Desai. 

Department cf Biosciences, Dhiraj Nimavat. 

Saurashtra University, J. A. Pandya. 

Kalawad Road, Rajkot (Gujarat), 

April 30, 1977. 


1 . Algarswami, K., Pvoc. Symp, Molliosca JJI, 

Mar. Biol. Ass. India, 1970, p. 975. 

2. — and Quasim, S, Z., Indian J. Fish. 1970, 

20, 553. 

3. — and—, Food Expt. 1970, 6, J. 


MICROSPOROGENESIS IN GILIA CAPITATA 
SIMS 

The embryology of Polemoniaceac has received vejy 
little attention from earlier workers^. Soi^ges“~^ 
described the emhryogeny in Polemonium caendeum, 
while Sandar Rio^ worked out the development of its 
male and female gametophytes. This ncte reports 
on the microsporogenesis in Gilia capiiata. 

A mature anther consists of an outer layer of epider¬ 
mis, single layer each of endothecium and middle layer 
and an innermost tapetum (Fig. 5). The cells of the 
epidermis are cuticularized while those of the endo¬ 
thecium develops characteristic fibrous thickenings 
(Fig. 6). The cells of the middle layer are rectangular 
and are ephemeral and the tapetal cells are two-iuicleate 
which finally become one-nucleate by the fusion of 
nuclei, 

A young anther is a homogeneous mass of paren¬ 
chymatous tissue. During further development, it 
becomes four lobed and in each lobe a single hypodeimal 
archesporia] cell is differentiated. This is distinguish¬ 
able from other cells by larger size, dense cytoplasm 
and conspicuous nucleus (Fig. 1). The first periclinal 
division of the archesporiim results into an outer 
primary par ietal cell and an inner primary spoj ogenzous 
cell (Fig. 2). The outer primary parietal cell divides 
periclinally to form a secondary outer and a secondary 
inner parietal layer (Fig. 3). The outer secondary 
parietal layer gives rise to two layers by a periclinai 
division, the outer forms the endothecium and the 
inner the single middle layer (Fig. 4). The inner 
secondary parietal layer develops directly into the 
tapetum. The development of the anther wall conforms 
to the dicotyledonous type^. 

The sporogenous cell divides to form a few cells 
and the last division forms the microspore mother 
cells. Each microspore mother cell undergoes the 
usual reduction division simultaneously to form a 
tetrahedral tetrad (Figs. 7-10). 

The microspores are nearly triangular at the time 
of separation from the tetrad and at maturity become 


>49 

almost round (Fig. 11). A young microspore is rich 
in cytoplasmic contents and has a large nucleus. Soon 
it enlarges considerably and the exine develops orna¬ 
mentations (Fig. 12). Its nucleus divides to give 
rise to a vegetative and a generative nucleus. The 
pollen grains are shed at bicelled stage (Fig. 12). 



Figs. 1-12. Microsporogenesis in Gilia capiicta. 
Figs. 1-5. Development of anther wall layers and stages 
in microsporogenesis. Fig. 6. Cells of the endothecium 
showing fibrous thickenings. Figs. 7-10. Stages in 
the development of the microspore. Fig. 11. A 
microspore. Fig. 12. Two celled pollen grain. 
(A—Archesporial cell; E—Epidermis; EN—Endo¬ 
thecium; FT—Fibrous thickenings; IP—Inner secon¬ 
dary parietal layer; ML—Middle layer; OP—Outer 
secondary parietal layer; P—Primary parietal layer; 
S~—Primary sporogenous layer; T—Tapetum.) 

Daring maturation of the anther, the epidermal 
cells shrivel and the cells of the middle layer disinte¬ 
grate. The anther wall at the time of dehiscence 
comprises of a degenerated epidermis ana an endothecial 
layer. The dehiscence is by a longitudinal slit, 

The authors are grateful to Dr. V. Singh for labo¬ 
ratory facilities and for going through the manu¬ 
script. 

School of Plant Morphology, S. Kumar. 

Meerut College, E). K. Jain. 

Meerut 250 001, 

May 12, 1977. 
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A NEW RECORD OF ALTERNARIA CAUSING 
LEAF SPOT OF SUNFLOWER 

A SEVERE form of leaf spot due to Alternaria was 
observed during kharif 1973 bn sunflower (Helianthus 
annus L.) crop g-own around S ukalahasti in Chittoor 
district of Andhra Pradesh. The disease develops 
initially as sm Jj, chlorotic spots with brown centre on 
young leaves (Fig. 1 a). These spots turn dark brown 
and are somew.iat circular with yellow halos measur¬ 
ing about 3-5 mn in diameter after 10 days (Fig. 1 h). 



Fig. a, b and c\ Progression of symptoms on 
the leaves of sunflower due to Alternaria helianthicola 
(Rao and Raj), causing leaf spot; d: Conidia of 
A. helianthicola showing tapered apex, beak and longi¬ 
tudinal septa in some. 


They later coalesce forming irregular dark, pru ;, | 
ultimately leading to severe blighting, drying i;? J 
leaves and defoliation by 20 days (Fig, I (•). 

The pathogen was purilicil by single spore inh- 
tion and the pathogenicity of the organism was ]^io\d 
with positive results in sunllowcr va.r. F.C. ('‘4P. 
E.C. 68415 and Bulgarian. The organism failvJ i;> 
infect ten known hosts of Alternaria, viz., CyamoN 
tetragonoloba (L.) Taub., Raphanus sativus L., 
max{L.) Merrill, Arachis hypogaea L., Solanum 
gena L., Lycopersicon esculentlun Mill., Chrysanvhmr.i 
maximum L., Zinnia elcgans Jacq., Cueiimis Miird 
L. and Bra.ssica jiincea Coss. and appeared to be : < r 
specific. 

Mycelial colonies on potato tlextrosc ag;n vai; 
dark, profusely branched, and frequently sepietc vnf 
abundant spoi'Ul.,tion in 7-10 days, fhe conidi' p oa 
were cylindiical, often branched, sepl-.-te anvi Jiffr 
cult to be ditingiiishcd from the mycelium, tVniJi: 
were golden yellow or dark brown, ellipsi>it!ah eu 
having tapered apex and distinct beak, 2 11^ seruiic, 
slightly constricted at seplation. 'I he conidi,, ir- 
elusive of beak measured 66-5 (29’0 9F5) \H 
(7'25-21'75)fi, bcik alone measuring 4.5-5 
72-5)/i in length. Longitadind scpt.>c were pic^jr: 
in some conidia (Fig. 1 d). Charucters of eoniii*. 
produced in culture were similar to ll’osc < 
in natwiie. 

From the perusal of literature, it is .seen l\}A ,1, 
tenuis\ A.zinniac^ and .4. he!iamb infect suntl-ua 
and cause dilTcrcnt leaf spots. However, the lelM: 
symptojus, host range, sp\>rtili)tion as well as e('niiii.i.' 
measurements of the prc.seiU isolate diller wlmily or 
P’.rtly from the above species of Altenniria repiMtoi 
on sunllower. The i.solatc lias since been examificJ 
and found quite distinct from A. tenuis, A.::inniw 
and /<.//£V/^7«//r/and hence n ’.met! as rMiermirui hd- 
anthicolasp, (Rao and Raj.) now. as suggested by Dr. 
Ellis of Commonwealth Mycologieal Institute, Ktw. i 
Surrey, England. I'he type culture has been depuMUi j 
at C.M.I,., Kew, Surrey, England, as TMl : 

A Latin description of the new species is ^ 
below: “Mycelium (in c'.iltura) fu.scum, ramosissi!va.vi • 
et saepe scptalLim, sporulationc copio.s i; conidiepkifa , 
cylindrica, saepe ramosa, septat.i, a mycelio djlikiV v 
distingnibilia; conidi i aurca vel atrobrunne q cllip | 
soide.i, unumquidqjc apiee contract.i ot ro.st.o distiikii', 
2-10 septatum, ad septam lev iter consti ictum; eimfe 
(rostroincluso)66-5 (29*0-91 •5)>: 15*6 (7-25-21 
rostrum tantum 45*5 (29*()-72-5)/x longum; sepu | 
longitudinalia conidiis nomuillls praesentia”, 1 

Oiir grateful thanks arc due to Dr. Ellis J 
Mr. Anthony Johnston, Director, C.M.I, Enghiml.lof 1 
examining the culture and suggc.sting the new nafJV, 'f 
Thanks arc also due to Rev. Father K. M. Mittiict?, M 
S.J., Director, The Rapinat Herbarium, St. Josefh’ * 
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CoUa^e, Tiruc!iirapalli, Taniil N.idu, for Latin descrip¬ 
tion of the new species. 
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AN IMPROVED TECHNIQUE FOR THE 

karyotype study of an economically 

IMPORTANT FAMILY UMBELLIFERAE 

lNi>iA has got a large number of Umbelliferous species 
nvany of which are economically important as spices, 
vegetables a.ndmedicinal plants. Chicmcscme nin-ber 
oT Umbellifers hr.s been studied by m; ny r.i'tl ms 
('"Wanscher, 1933; *Delay, 1947; "'Gai do jnd Gai dc, 
h^49, 1954; *Hakansson, 1953; *Shaima and Ghosh 
1954; ^Sharma and’ Bhattacharyya, 1959; ’“Bell and 
Constance, 1960, 1966; ’“Gadellaand Klipiuiis, 1967; 
*(’iuwet, 1971). With one or two exceptions detailed 
studies of chromosome morphology of the membeis of 
this family which can elucidate strL’clUic and bcl a- 
viour of kiryotype and their inteirelationships ajc 
yet to be made. Moore’^ pointed out that Umbclli- 
rcri>us cy to taxonomy is still at the ‘alpha ’ level. This 
wurk involved the evolution of special picticatmeiU end 
lixUion schedules for a proper study cf chiomcsoJV-c 
nun-pHology of members of Umbcliifcrac and their 
c> 1 1 > log ical implica I ions. 

I>iircrent species and members of 18 genera wore 
included in the study. HlTcct of chemical pictrcatmcnt, 
thiriition of pretreatment temperature as well as nature 
{>f fi.'C'.tive and period of fixation on cytoiogical prepa¬ 
ration were studied. 

h'or cytoiogical study seeds wcie raised in caithen- 
warc containing sand and soil mixture. When the 
roots attained U length, 1*5-2mm apical lengths 
of roots were taken, washed in water and transferred 
to pretreatment chemicals of varying concentrations 
for different durations. Pretreated root tips weie 
fixed in mixture of acetic alcohol (1 :2) for 1-2 hours. 
After fixation, they were heated in a mixture of 2% 
aceto-orcein (N) HCl (9:1) scluticn for 5-6 seconds and 
kept in the mixture for 6-24 hours. Subsequently, 
the root tips were squashed in 45% acetic acid sealed 

♦ References cited from recent compilation of 
Fedcrov et al. 


and observed. The best schedules for different genera 
are given in Table I. 

It is seen that L-bromonaphthalene proved most 
suitable for the majority of the species and varieties 
investigated. The response of chromosomes to chemi¬ 
cal pretreatment varied from genus to genus as 
well as within'thc species and even within the varieties 
of the same species. 

Pretreatment with a mixture of half saturated solu¬ 
tion of aesculine and 0*002 M oxyquinolinc (1:1) 
in cold (8'’ -14^^ C) proved clTective in Hydrocotyloideae 
and Saniculoidcac. 

fn the genera Eryngium and Cenfella however after 
fixation treatment with saturated solution of pectinase 
for 15 minutes at 60'' C was necessary to get well- 
defined chromosome morphology. 



Figs, 1-5. Fig. 1. Somatic met .phase with 2// -22 
chromosomes in Atnmi niajus. Fig. 2. Somatic meta- 
phasc with 2« —38 chromosomes in llevacleum wcJllchii 
D.C. Fig. 3. Somatic met \phsc with 2n ------ 24 chromc- 

somes in Coriandrum sotivnni var. Fig. 4, 

Somatic metaphasc with 2n — 22 chromosomes in 
Coriamlruni satlvumvjr. Madras. Fig. 5. Somatic 
metaphase with 2/z—16 chromosomes in Eryngium 
faetidum. 

Pretreatment with a saturated solution of L-bj omo- 
naphthhalcnc at 8-23*' C for 75 mimUcs to 150 minutes 
proved satisfactory in members of the subfamily 
Apioideae. 

For leaf tip chromosome preparations, an addi¬ 
tional step after pretreatment, viz., keeping in a mix¬ 
ture of Newcomers fluid and Carnoy’s fluid (1:1) 
for 2-3 hours was very helpful in clearing the heavy 
cell content. 

For feulgcn staining of Umbelliferous materials 
standardization of time of hydrolysis (with N, HCl 
at 60” C) was found to be very important. 
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Table I 

Optimum pretreatment and fixation schedule of the different genera studied 


Pretreatment Fixation 


Name of the genera 



Pretr eating 
chemicals 

Duration of 
pretreatment 

Tempe¬ 

rature 

Fixative 

Period of 
fixation 

Centella L. 

Saturated solution of aescu- 
line : oxyquinoline 
(0*002 M) mixture (1:1) 

2 hrs. 

I4“C-16‘’C 

1*2 Acetic 
alcohol 

1 hr. 3t)inin. 

Hydrocotyle L. 

do. 

3-3i hrs. 

do. 

do. 

do. 

(2 species) 

Eryngiitm L. 

do. 

2 hrs. 15 min. 

do. 

do. 

do. 

Sanicula L. 

do. 

do. 

]2'’C-16'’C 

do. 

do. 

Apiiim L. 

do. 

1-2 hrs. 

12‘’C-19‘'C 

do. 

do. 

(7 varieties) 

Car urn L. 

Saturated solution of para- 
dichiorobenzene : oxy¬ 
quinoline (0*002 M) (1: 1); 

. also saturated L-bromo- 
naphthalene 

2 hrs. 15 min. 
to 

2 hrs.45 min. 

14° C-16°C 

1 * 1 Acetic 
alcohol 

do. 

Corlandrum L. 

(20 varieties) 

Saturated solution of 
L-bromonaphth?.Iene 

do. 

do. 

1*2 Acetic 
alcohol 

do. 

Heracleum wallichi^ 

i do. 

do. 

do. 

do. 

do. 

D.C. 

Anthriscus Pers. 

do. 

do. 

do. 

do. 

do. 

Foeniculum L. 

(5 varieties) 

do. 

do. 

do. 

do. 

do. 

Petroselinum Hoffm. do. 

do 

do. 

do. 

do. 

Pastinaca L. 

de. 

do. 

do. 

do. 

do. 

Peucedanum L. 

do. 

dc. 

do. 

do. 

do. 

Ferula L. 

do. 

do. 

do. 

do. 

do. 

Daiicus L. 

(8 varieties) 

Half saturated, aesculine : 
oxyquinoline(0*002 M)(1: 1) 

I hr. and 30 
min 

8°C-14"C 

do. 

do. 

Ammi L. 

do. Also saturated 
L-bromonaphthalene 

hrs. to 2 hrs. 

9" C -28’ C 

do. 

do. 

Oenanthe L. 

do. 

2 hrs. and 30 
min. 

10°C-14“C 

do. 

do. 

Tor ills Adans. 

do. 

2 hrs. 

do. 

do. 

do. 


The author expresses her sincere gratitude to Prof. 
A. K. Sharma, D.Sc., F.N.A., F.A.Sc., for guidance 
and facilities provided. The financial assistance 
received from C.S.I.R. and I.N.S.A. is gratefully 
acknowledged. 

Cytogenetics Laboratory, Anuradha Hore. 

Department of Botany, 

University of Calcutta, 

35, Ballygunge Circular Road, 

Calcutta 700 019, June 8, 1977. 
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“GLYZAGLABRIN’, A NEW ISOFLAVONE FROM 

glycyrrhiza glabra 

During the course of our investigation on the 
phenolic components of G. glabra roots we earlier 
reported the unusual occurrence 2-inethylisofla- 
vones’^’^ and liqcoumarin*. In the present com- 
nnnnicaticn we report the occurrence of a new iso- 
flavone, herein named, glyzaglabrin in G. glabra 
roots. 

The extraction and fractionation procedures have 
been already reported^. The ether insoluble fraction 
was chromatographed over silica gel column. The 
ethylacetate eluate on preparative T.L.C. purification 
using benzene gave glyzaglabrin, m.p. 224-5°, gave 
green colour with ale. FeCla, the Na-Hg/HCl and gallic 
acid/H 2 S 04 tests for isoflavones and -O-CHg-O- 
groups. {\oge)21S (4* 10), 295 (3-44), +Al 

Olg; 270, 310 nm, + NaOAc; 278, 310 nm. 

3400 (OH), 1640 (chelated >C==0), 1550, 14^0, 

1250, 1240, 1190, 1180, 1070, 1045, 1015, 935 (-0- 
CM 2 -O-), MS: m/e 298 (M*^, 100 %), indicated that 
compound to have 16 carbon atoms, 297 (M^"— 1, 
80%), 286 (M+—CH 242 H, 50%), 270 (M+—CO, 20%) 
162 (RDA fragment with ring B, 55%), 136 (RDA 
fragment with ring A, 16-5%), 150 (162—CHg 2H, 
25%), 118(136—HgO, 52‘5%). On acetylation (AcjO/ 
C 5 M 5 N, 24 hours) at room temperature it yielded an 
acetate, m.p. 218-9° P.M,R. (<5, CDCI 3 , TMS as 
internal standard); 2-75 (6 H, s, 2x OCOCH 3 ), 
5*75 ( 2 H, s, 3', 4 '- 0 -CH 2 - 0 -), 6*55 ( 2 H, d, 

j = 8*5 Hz, € 5 ^ -H and - H), 6*90 (IH, d, 

J =- 10 Hz, C<j —H), 7*10 (IH, s, Cg-H), 7*50 (IH, 
5 , Cs-H), 8*00 (IH, d, J-lOHz, C 5 - H). 

Xhe spectral data showed the presence of two hydro- 
<yls and a methylenedioxy group in the isoflavone 
fkeleton. Its U.V. spectrum showed bathochromic 
hifts with NaOAc and AlClg^ characteristic of a free 
lydroxy] as well as a chelated hydroxyl functions in 
\\yz rglabrin. In addition green ferric reaction indicated 
he possibility of an hydroxyl being chelated with 
:arbonyl group which could be considered at C 2 ^posi- 
ioo. In the P.M.R. the signals at S 6 * 90and 8 * 00 were 
ssigned to the ortho-coupled aromatic protons present 
t Og and C 5 positions respectively and two singlets 
t <5 7*10 and 7* 50 were assigned for Ca and C 3 protons 
espectively®. Thus, one hydroxyl is placed at C, posi- 
0 X 1 in glyzaglabrin, the remaining hydroxyl and methy- 
inedioxy groups were placed at and posi- 

on respectively. The doublet at 6 6*55 was assigned 
>r two aromatic protons at Cg^and Thus, glyza- 
abrin was assigned the structure 7,2'-dihydroxy, 3',4'- 
ieth.ylenedioxyisofiavone. The M .S. also supported 
lis structure as m/e 162 for RBA fragment with ring 
1 and m/e 136 of ring A and the loss of — CH 2 group 
n/e 150) from the ring B of the RDA cleavage ho wed 


that one hydroxyl and a methylenedioxy groups were 
Present at ring B. 

The authors are thankful to Dr. Selvavinayakam, 
CIBA-Geigy Research Centre, Bombay, for the mass 
spectrum. 

Department of Chemistry, D. K. Bhardwaj. 

University of Delhi, (Miss) Radhika Singh. 

Delhi 110 007 (India), 

August i, 1977. 
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INFLUENCE OF NITROGEN NUTRITION AND 
SHEATH ROT DISEASE ON SUGAR CONTENT 
OF TWO PADDY VARIETIES 

Introduction 

In India sheath rot disease of rice caused by Aero- 
cylindrium oryzae is assuming serious proportions. 
Yield losses up to 85% had been recorded by Praba- 
karan etal.^^ due to A. oryzae infection in Tamil 
Nadu. Mohan and Subramanian® reported 57% 
damage due to the disease. It was found that increased 
nitrogen content led to the susceptibility of the plants 
(Chien and Chin^, Mohan and Subramanian®). With 
a view to elicit information on sugar content due to 
increased N application and its influence on disease 
reaction in two paddy varieites, the present investi¬ 
gation was carried out. 

Materials and Methods 

Bhavani, moderately resistant to sheath rot and 
Kannagi, highly susceptible were raised in the field 
with three levels of nitrogen, viz., 0 , 65 and 100 N 
kg/ha. The plants were inoculated with the spore 
suspension (ca. 10 ’ spores/ml), when they were 80 
days old. Suitable controls were also maintained. 

Leaf sheath samples were collected for analysis 
from healthy and inoculated plants, 1, 8 and 15 days 
after inoculation in the morning. The sheaths were 
extracted in boiling ethanol (Chandramohan etal.^). 

Reducing sugar and the total sugar of the extract 
were estimated jby Nelson’s method^. The alcohol- 
extract was hydrolyzed with IN H^SO^ (Inman®) 
for 30 min. at 49° C and after neutralizing the 
total soluble sugar content of the sample was obtained 
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. i slight reduction in reducing sugar level (Table i) 

The level of non-ieducing sugars increased Uii; 

At higher levels of nitrogen, reducing sugars increased nitrogen application. The quantity n 
increased in both Kannagi and Bhavani. The quan- non-reducing sugars was higher in Kinnagi (ban r, 
tity of reducing sugar, ’n general, was slightly higher Bhavani. Inoculation sligiitly dcciCc.scd tic lu* 
in Kannagi than in Bhavani. Inoculation caused a reducing sugar in both the varieties (Table 11), 

Table I 


Changes in reducing sugars'^ 

of rice cultivars due to Acrocyiindrium oryzac inoi 
(mg/g dry weight) 

'Illation and nitrogen JertiHsatio 

lOO.N 

\\ \ 

Days 
after 
inocu¬ 
lation Variety 



N levels (kg/ha] 

) 

I 


O.N 

65.N 

H 

H 

I 

r Kannagi 

3''-39 

3-42 

3*62 

3*57 

3*88 

4-02 

U 


(+0*88) 


( I-I-38) 


( ^ .V«l) 

(.Bhavani 

3-27 

3-27 

3*57 

3-53 

4*27 




(0*00) 


(-1-12) 


( i ()-7(l) 

r Kannagi 

4-46 

4*37 

4*74 

4*26 

5-06 

5*27 



(-2*10) 


(-10*13) 


( 1 4-15) 

(-Bhavani 

4-37 

4*26 

4*40 

3*91 

4*98 

4-82 



(-2*26) 


(-11*14) 


(-3-22) 

( Kannagi 

4*81 

■ 4*42 

5*13 

4*50 

6-46 

6*02 

15 ] 


(-8*11) 


(-12*28) 


( 6*82) 

(.Bhavani 

4-96 

4*87 

5*05 

4*67 

6*42 

5-76 



(-1*83) 


(-7*53) 


( l()-5()) 


* Expressed in glucose equivalents. 

Figures within the parentheses represent the percent increase (f) or decrease ( ) over healthy. 

Table II 

Changes in non-reducing sugars^ of rice cultivars due to Acrocylindrium oryzac inoculatioti and nitrogen ferti/isai ion 

(mg/g dry weight) 


Days 
after 
inocu¬ 
lation Variety 


O.N 


N levels (kg/ha) 
65.N 


lOO.N 



H 

I 

H 

I 

H I 

r Kannagi 

1*53 

1*50 

1-84 

1*76 

2-34 2-29 



(-1-96) 


(-4-33) 

(- 2*14) 

L Bhavani 

1*10 

1*01 

1*25 

1*36 

2-40 2-41 



(-8-19) 


(-1-8-80) 

(1 0*42i 

r Kannagi 

2*36 

2*10 

2*49 

2*60 

3-9i 3-65 

n 


(-11-02) 


(+4-42) 

(-6*65) 

L Bhavani 

2*15 

1*80 

1*83 

1*76 

2-74 3 -00 

r Kannagi 


(-16*28) 


(-3*82) 

(1 6-0(1) 

2*07 

2-00 

2*88 

2*74 

3-40 3-45 



(-3*39) 


(-4*86) 

(-1 1-47) 

V-Bhavani 

1*98 

1*50 

2*92 

2*42 

3-26 3-01 



(-24*24) 

( 

-17* 13) • 

(-7-6i) 

* Expressed in glucose equivalents. 

Figures within the parentheses represent the per cent increase (H 

r) or decrease ( 

—) over healthy. ' 
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Discussion 

Generally, the sugar levels in the healthy and inocu- 
ated plants are correlated with resistance (Horsfall 
land Dimond^). In the present study, the levels of 
both reducing and non-reducing sugars increased in 
both Kannagi and Bhavani due to increased N appli¬ 
cation, The quantity of reducing and non-reducing 
sugars was higher in Kannagi than in Bhavani. High 
amounts of reducing and non-reducing sugars have 
been recorded in many plants susceptible to several 
pathogens (Otani^^, Obata Jayapaland Maha- 

devan'^). Inoculation with the pathogen showed a 
reduction in reducing and non-reducing sugar levels 
in both Kannagi and Bhavani. Ranga Reddy and 
Sridhar^^ reported a same trend in rice plants infected 
with Xanthomonas oryzae. 

The presence of more sugars in the tissue tends to 
increase susceptibility to invading pathogens as they 
serve sources of energy to the pathogen. So A. 
oryzae may be considered to be a “ high sugar ” 
disease. In several host parasite interactions, the 
levels of tissue sugars decrease following infection 
(Asada^, Dayal and Joshi^). The reduction of sugars 
in the infected sheaths might be due to the utiliza¬ 
tion of these compounds by the pathogen and to the 
decreased synthetic ability of the severely infected 
leaves (R^nga Reddy and Sridhar^^). 

Department of Plant Pathology, R. Mohan. 

Tamil Nadu Agricultural C. L. Subramanian. 

University, 

Madurai 625 104, 

June 2, 1977. 
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ON THE ATYPICAL TRACHEARY ELEMENTS 
OF ACACIA LEUCOPHLOEA GALLS 

Though normality in form and structure is known to 
be a consequence of regular expression of morpho¬ 
genetic phenomena controlled by genic or cytoplasmic 
factors (with an environmental impetus as well) involv¬ 
ing a systematic transformation of mcristcmatic cells 
into specialised cells of the plant body, occurrence of 
anomolcus cell types especially in abnormal growth 
conditions such as those of galls induced by various 
organisms^ and aseptic culture of tissue^ appears to^ 
be of interest. Kiister^ and Mani^ have elaborately 
reviewed the morphology and the possible funciions 
of such anomalous cell types occurring in the instances 
of galls. Present investigation includes a comparative 
study of the tracheary elements of normal and galled 
shoot regions of Acacia leucophloea Willd. tLcgumi- 
nosae). 

Temporary preparations of serial transverse sections 
and macerations (by Jeffrey’s method*) of the normal 
secondary tissues and woody galls of A. leucophloea 
were obtained, and were stained with aqueous toluidine 
blue. Diffuse porous normal wood of Acacia (Fig. 1) 
exhibited vessel elements of varied dimensiojis (120 • 
150 X 40-50/.i) with dense alternate pitting, inclined 
or horizontal end plates (Fig. 3A) and occasionally 
a tail could be observed (Fig. 3C). The amorphous 
galls induced by Haplopliragmium ponderosumSyCi., on 
A. leucophloea'* in transect ions revealed radiating, 
horizontally differentiating vascular system (Fig. 2), 
composed of shorter and thinner elements ( 80 -A;() x 
20-30/0 with annular or reticulate wall thiclcening 
(Fig. 3B) with the perforation generally occurring in one 
or both the terminals along the tangential wall (see also 
Pcfs.6, 7) in addition to various other abnormal cell 
types. Anomalous tracheary cells have becno bscrved in 
the early stages of gall development, and they, with the 
ageing of the gall constitute an anastomosing network. 
Further, along the peripheral region of the galls, 
characteristic concentric rings of parenchyma cells 
were evident, which were gradually transformed into 
tracheary elements of earlier staled morphology, consti¬ 
tuting vascular nests as observed in bacterial galls^. 

Distinctness in the morphology of the atypical xylem 
elements in galls compared with the normal ones of 
A. leucophloea appears significant. Although Wardlaw^ 
attributes the induction of the new tissue to the diffu, 
sion of an ‘exogenous substance’, the reorientation 
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of the marphogenetic process in a parenchyma cell 
to differentiate into a tracheary element completely 
differing from the characteristic morphology of the 
vessel element of that species indicates that, possibly 
the exogenous substince is able to relieve the cells 
from the correb.tion-factors of cells. Also, the inci¬ 
dence of isolated ^racheary elements in an atmosphere 
of parenchyma cells recalls the suggestion of Wright^® 
and Wireing^i proposing the possible action of certain 
cytoplasmic determinants for s'lch differential action. 



Figs. 1-3. pfg. 1. Transverse section of normal 
wood of A. leucophloea (x 200). Fig. 2. Transverse 
section of the gall of Acacia induced by Haplo- 
phragmium (x 70). Fig. 3. A and C: Vessel elements 
of normal wood. B: Atypical elements of-the gall. 

Grateful thanks are due to Prof. T. N. Anantha- 
krishnan (Loyola College, Madras), Prof. .B. G. .L. 
Swamy (Presidency College, Madras), for useful dis- 
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cussions, and to Dr. E. T. Hari Dass for photonucu** 
graphy. This work has been supported by a 
Teacher Assistance. 
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Madras 600 034, 
and 
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My 8, 1977. 


1 . Kiister, Anatomie der GalJen, Handb. dcr 

Pfl '.nzenanalomie, Ed. K. Linsbaiier, 19.10. 

2. Steward, F. C., Mapes, M. O. and Mears, ^ ^ 

Amer, J. Bot., 1958, 45, 705. 

3. M .ni, M. S., Ecology of Plant Gulls, W. Junk 

Publishers, The Hague, 1964. 

4. Johansen, D. A., Plant Microtechnique, McGrUA'*- 

Hill Book Co., Inc., New York, 1940. 

5. Thirumalachar, M. J., Jour, Jnd. Bot. 

1941, 20, 223. 

6. Swamy, B. G. L. and Krishnamiirthy, K. V'., 

Phytomorph,, 1971, 21, 36. 

7. Raman, A. and Devadas, C., Proc. Indian Acad 

ScL, 1977 (In press),. 

8. Therman, E., Caryologia, 1956, 8, 325. 

9. Wardlaw, C. W., Phylogeny and Morphogenelsis, 

Micmillan and Co., London, 1952. 

10. Wright, S., Amer. Nat,, 1945,'/9, 289. 

11. Wareing, P. F., Control Mechanisms of Growth 

and Differentiation, 1971, 25, 323. 


SURFACE IMPRINTING BY COMMERCIAL 
PLASTIC 

The Use of transparent replicas has long been a conve¬ 
nient method for the study of plant surfaces. Im¬ 
prints of fossil petrifications have often been prepared 
with different imprinting materials'^. The use of si c*i 
techniques has provided an additional visual aid in 
epidermal studies too. For the study of epiderm.*! 
cell development, stomatal behaviour, and the struc¬ 
tural details of the cuticle, epidermis, and petrified 
surfaces different chemicals, mucilage from fruits, 
latex from the stems, and recently some domestic 
adhesives have been tried^'^~®. 

The present report describes another simple, cheap 
and quick method for epidermal imprinting. Photo¬ 
graphs are given to elucidate the usefulness and versati¬ 
lity of the method. 

Commercial plastic is being used as the imprinting 
material. The procedure can be described as follows: 

1. Commercial plastic (2%) solution is prepared 
in toluene at room temperature. 
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■ ^ surface to be coated is first washed with 

water- and then with absolute alcohol to elimi- 
: the foreign material. 

. <3.rop of the plastic solution is applied on the 
si'ifcice. The solution spreads by itself and makes 
niloriir coating over the surface. It hardens up 
a v/h itisK translucent film when dried. 

^ film is then peeled off with forceps and 
cti Oil ^ <^j-y microscope slide with the imprinted 
ti Pward and covered with a clean cover glass 
nc:ins of Quick fix on each comer. 

1 C Pi'eparation is now ready for microscopic 
lination. The whole procedure is completed 
in 5-~-<S minutes. Results are quite satisfactory 
lown in Figs. I and 2. In addition to the ease 
pplicn.tion and removal, the plastic has an added 
ntiigc of being non-toxic to the tissues and hence 
ncd irmprints can be obtained from the leaves 
(u lor various .physiological studies. 



V 1 2. Fig* 1. Epidermal impiint of the lower 
‘ of jR-Osa sinensis leaf (x 190). Fig. 2. A 
n of tlie same magnified (x 525). 

lors are thankful to Dr. T. N. Khoshoo, Director, 
L’jof^now, for the necessary facilities and 
Ahmad, and Dr. Mohd, Yunus for the 
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COMPARATIVE STUDY OF THE RELATIVE 
ORDER OF LIGAND FIELD STRENGTH IN 
COBALTIC COMPLEXES 

Teviperature independent paramagnetism (Xp) 
values of the cobaltic complexes of the type [Coeng 
(R) ClJCIg where ‘ R ’ is an amine have been reported 
earlier by the authors’-. On the basis o-f Griffith and 
Orgefs^ theory, the authors have tbeoreticf.lly calcu¬ 
lated the Xp values and reported^. NMR spectra 
of all these complexes were investigated. Their 
chemical shift values “cr” are deteiminedh Table I 
summarises all these values. 

Discussion of the Results 

One of the conclusions of the Griffith and Orgel’s- 
theory is that the Xp term should decrease as the ligand 
field strength increases. Therefore assi ming Xv values 
as a measure of ligand field strength an order of rela¬ 
tive ligand field strength for various ligands can be 
expressed as under:— 

1 . Magnetic measurements 

Dicyandiamide > pyridine > ortho-phenetidine 
> meta-toluidine > meta-chloroaniline > para-anisi- 
dine > ortho-chloroaniline > meta-anisidine > meta- 
phenetidine. 

2 . Spectrochemical data 

Dicyandiamide > pyridine > orthc-phenetidine > 
meta-chloroaniline > para-anisidine > ortho-chloro- 
aniline > meta-anisidine > meta-phenetidine > meta- 
toluidine. 

3. NMR Data 

Taking chemical shift “ or ” values as a direct measure 
of ligand field strength the order of relative ligand field 
strength runs as:— 

Dicyandiamide > pyridine > meta-toluidine > meta- 
anisidine > meta-chloroaniline > para-anisidine > 
Orthc-phenetidine > meta-phenetjdine > ortho-chloro- 
aniline, * . ■ 




758 


Letters to the Editor 


[ Curnm 
Scitm 


Table I 


Xp values and NMR shifts of cobalt Ic complexes 


SI. 

No. 

Formula of the complex 
(complexing ligmd) 

0 

X„<C..lc.)» 

a”,’, f.om 
NMR data' 

1. 

[CoengCCgHgN^) CljClg (dicyandiamide) 

131*73 

202-2 

-0*713 

2. 

[CoengCCsHsN) CiJCIg-H^O (pyridine). 

153*24 

208*3 

-0*803 

3. 

[Coen 2 (C 6 H 4 . NHa- OC 2 H 5 )Ci]Ci 2 (ortho-phenetidine) 

153*70 

208-3 

-0*822 

4. 

[Coen 2 (C 6 H 4 . NHj- CH 3 )Cl]Cl 2 . HjO (meta-toluidine) 

166-14 

212-4 

-0*818 

5. 

[Coen 2 (C 3 H 4 . NHj- Ci) Cl]Cl 2 (m;ta-chloroaniline) 

171*12 

208-3 , 

-0*821 

6. 

[Coen 2 (C 6 H 4 KH 2 -OCH 3 )Ci]Ci 2 . H 2 O (para-anisidine) 

186*40 

208-3 

-0*821 

7. 

[Coen 2 (CgH 4 . NH 2 -Cl)Ci]Cla (ortho-chloroaniline) 

208-39 

210-4 

-0*871 

8. 

[Coen 2 (C 3 H 4 . NHj. OCH 3 ) Ci]Cl 2 (meta-anisidine) 

208-53 

212-4 

-0*818 

9. 

[Coen 2 (C 6 H 4 .NH 2 -OC 2 H 5 )Cl]Cl 2 (meta-phenetidine) 

211-48 

212-4 

-0*830 


It would be interesting to compare the relative order 
of ligand field strengths obtained by the thiee 
methods. 

An examination of the results, given above, indicate 
that there is no complete agreement in the orders of 
ligand field strengths obtained by the three methods. 
Among the three methods the NMR is perhaps the 
most sensitive for establishing the relative order for 
various ligands since the accuracy of NMR measure¬ 
ments is much greater than the other two methods. 
For example, the absorption bands for the complexes 
of pyridine, orthophenetidine and meta-chloroaniline 
are all at 510 mu; however, the NMR shifts fcr the 
corresponding ligands are respectively 0*803, 0-822 
and 0*821 for the three compounds. The magnetic 
method has a distinct disadvantage in the fact that 
a number c f uncertainties are involved in obtaining 
the computed values by using the diamagnetic suscepti¬ 
bility values of the components in the complex mole¬ 
cule. An exact correlation in the orders of ligand 
field strengths by the three methods is therefore not 
possible. For the ligands, dicyandiamide and pyri¬ 
dine the agreement is good, since in every method 
these two ligands are heading the list. However, 
for the remaining ligands there is much variation. 
A somewhat partial agreement is indicated by the 
following ligands which may be expressed as 

Dicyanidiamide > pyridine > meta-chloroaniline > 

para-anisidine > meta-phenetidine. 

Physical Chemistry Laboratory, S, S. Dodwad*. 
Institute of Science, M: G. Datar**. 

15 Madame Cama Road, 

Bombay 400 032, India, 

August 12,1977. 
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TWO TERRICOLOUS LICHENS FROM 
SOUTH WESTERN INDIA 

In the course of our investigations on the lichen flora 
of Western Ghats, India, we encountered two micro- 
lichens growing cn calcareous soil in association willi 
Riccia sp. at the Purandar Fort and Poona. On 
microscopic examination, these lichens were identi¬ 
fied as Dermatocarpon hepaticum and Endocarpon 
pusillum. These two taxa constitute additions to 
the lichen flora of India and are therefore described 
and illustrated in this note specially because of their 
inconspicuous nature and their Icnown distribution in 
the temperate regions of the northern hemisphere. 
1 . Dermatocarpon hepaticum (Ach.) Th. Fr. in 
Acta Reg. Soc. Sci, Upsal,' Ser. 3, 3: 555, 1861 
(Figs. 1, 2 ). 

~ Endocarpon hepaticum Aoh. Kgl. Vetensk. Akai 
Nya Handl., 1809, p. 156. 

Thallus squamulose, closely adnate; upper surface 
dark or reddish brown, lower surface pale coloured 
with a few haptera like rhizoidal hyphae, distinctly 
corticated on both sides; upper cortex with vertical 
cell rows, 80-160 fm thick, medulla cellular, hyaline; 
lower cortex composed of vertical row of cells, thinner 
than upper cortex; algae mostly in upper cortical 
layers; perithecia immersed, 300-^00 ixm in diani., 
perithecial wall (exciple) thick, mostly colourless bet 
dark brown near the dark ostiole; hymenium I-: 
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asci cvlindricU, unitunicate, shortly pedicellate; ascc- 
spores one celled, hyaline, ellipsoidal to subglobose, 
4-5 X 8-13 jUni in size. 

Specimens examined: Poona, P. G. Patwardhan — 
74-314, 315, 316, 317, 318, 319, 320-AMH. 

Distribution: Europe, Egypt, Cape of Good Hope, 
Israel and now India. 

2. Endocavpon pusillum Hedw. in Descript, et Adum- 
brat. Muscor. Frondos. 2: 56, 1789 (Figs. 3,4). 



2 


Figs. 1-2. Fig. i. Dermatocarpon hepaticum (Ac'\) 
Th. Fr. V.S. of thalli's through peritheciuin. Fig. 2. 
Ascospores. 



Figs. 3-4. Fig. 3. Emiocavpon pusillum Hedw. V.S. 
of thallus through perithecium. Fig. 4. Ascospores. 

Thallus squamulose, closely adpressed, pale 
green when fresh, 1 *0-2-0 mm broad; squamules 
0-4-0-6 mm broad, 400-500 pu thick, corticated 
on both sides; upper cortex paraplechtenchyamatous, 
70-100 jira thick, lower cortex 80-100 /tm thick, 
dark brown to black at lower part; algal 
layer continuous below upper cortex; perithecia 
immersed, scattered, 400-500 fim in diam., hymenii m 
hyaline I-, containing algae; perithecial wall thick, 
hyaline; asci cylindrical to clavate, unitunicate, 
bispored; ascospores oblong to ellipsoid, slightly 
constricted at the centre, muriform, hyaline, ends 
obtuse, 12-26 x 35-60 /tm in size. 


Specimens examined: Purandar Foit, M. B. Naparkar 
—77*802, 813-~AMH. 

Distribution: North America, Europe, Pakistan and 
now India. 

Remarks: This genus is characterised by (muri¬ 
form ascospores and presence of algae in the hyme- 
niuni. It was previously reported from Indian 
subcontinent—from Gujranwala, Punjab, Pakistan— 
by Smith- and Chopra^. 

We are thankful to Prof. M. N. Kamat, M.A.C.S. 
Research Institute, Pune 4 and Dr. Mason E. Hale, 
Smithsonian Institution, Washington, D.C., U.S.A., 
for their keen interest in this work. The work was 
supported by a National Science Foundation, Washing¬ 
ton, D.C., U.S.A. grant (GF-36745) to the M.A.C.S. 
Research Institute, Pune 4. 
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A NEW REPORT ON THE COPROPHILOUS 
ASCOMYCETES FROM INDIA—I 
Mycoarachis inversa 

During the investigation of the Coprophilous Asco- 
mycetes from India, the author collected Mycoarachis 
inversa Malloch and Cain, on the dung of buffalo. 
This genus was erected by Mai loch and Cain^ to 
accommodate a cleistothccial fungus in the family 
Pseuderociaceae. The characteristic features of the 
fungus as reported by Malloch and Cain^ are: Non- 
stromatic, non-ostiolate, sub-globose to globose asco- 
carps; colour of the ascocarp varies from olive green 
to black; asci 8-spored, irregularly disposed, sub- 
globose to globose; ascospores two-celled, hyaline, 
smooth, without germ pore or slit. 

Habitat : On buffalo dung, Delhi, April 8, 1976, 
Meera Sharma (RUBL No. 2565). 

The author is grateful to Prof. B. Tiagi and 
Dr. B. L. Jain for encouragement and suggestions, 
University of Rajasthan for awarding scholarhip. 
Department of Botany, Meera Sharma. 

University of Rajasthan, 

Jaipur 302 004, India, June 30; 1977. 
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SHORT SCIENTIFIC NOTES 


Leptosphaeria herpotrichiodes De Not., A New Record 

From India 

Leptosphaeria herpotrichiodes de Not. was obtained 
from dead twigs of Sacqharum munja Roxb., floating 
in the river Ganges at Sahibganj, Bihar and Farakka, 
West Bengal. Earlier this fungus has been reported 
from Italy-, Rome^, U.S.A.^, Bulgaria* and Switzer- 
land'\ where it is known to cause foot rot disease of 
wheat and other cereals. The morphological details 
of the fungus are as follows: 

Perithecia superficial, black, globose, ostiolate, 150- 
300 ji in diameter; asci subclavate to cylindric, 
bitunicate, octosporous, 77-7-87-0 X 14*8-16*7 
ascospores brown, biseriate, fusoid, 6-8 septate, 25*9- 
33*3 X 7*4-9*3 jx; paraphyses absent. 

The specimen is deposited at CMI, Kew, England, 
under accession number IMI 213071. 

The authors are grateful to Drs. Anthony Johnston 
and A. Sivanesan of CMI, Kew, England, for their 
help in identification of the fungus. • 

P.G. Botany, K. S. Bilgrami. 

Bhagilpur University, M. A. Rrzwr. 

Bhagalpur 812 007, 

September 23, 1971. 
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On a New Record of Black Ruby, Pmthis nigrofascia- 

tus (Gunther) from India (Cypriniformes: Cyprinidae) 

The Black Ruby, Pumius nigrofasciatus, is a snidii 
beautifully coloured freshwater fish which is hitherto 
known only from Southern Ceylon (Sri Lanka)^~^. 
It can be easily distinguished from other species of 
Punt ills by three vertical black bands on the body, 
serration on the last undivided dorsal ray, absence 
of barbels and a complete lateral line with 20-22 
scales^’^. 


Recently, while working out a collection of riverine 
fishes of Western Ghats, I came across six examples 
of Punt ins nigrofasciatus, measuring 38-0 to 45*0 mm . 
in total length, collected from a rivulet in the forest 
area of Ponda in Goa. The present find, therefore, 
extends the distributional range of this species consi¬ 
derably northwards in the Wesl|'ern Ghats of India. 
Besides this species," eight other Indian species of 
Puntius are also known to occur in Sri Lanka*. 

Since the genus Puntius contains members of only 
primary freshwater fishes^ the occurrence of common | 
species between India and Sri Lanka supports the view 
that a land connection must have existed between ^ 
India and Sri Lanka in the geological past. P. nigra- ■ 
fosciatus resembles Puntius ticto (Ham.) which is widely 
distributed all over India and adjacent countries^'^ i 
The fact that P. nigrofasciatus is absent in the Hima¬ 
layan drainages^, it appears probable that it evolved in 
the Western Ghats from a stock of P/z/zz/w sp. resembl¬ 
ing P. ticto and subsequently migrated to Sri Lanka 
through the land connection which presumably existed 
then between India and Sri Lanka. This view is also 
supported by the fact that freshwater fish fauna of 
India is believed to have originated in South-Chinese 
region and subsequently migrated to the Himalayas 
and to peninsular India, etcL 

The author is thankful to Dr. B. K. Tikader, Deputy i 
Director of’this station, for the facilities provided. 

Zoological S'-h-vey of India, G. M. Yazdani. 

Western ^Regional Station, ; 

Poona5, 7zz/>23, 1977. 
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REVIEWS 

Supplement to Duthie’s Flora of the Upper Ganscfic stinlenls would be wusling Ibcir money in pmdu'sing 


Plain and of the Adjacent Siwalkc and Sub" 
Himalayan Tracts. By M. B. Rui/ada. (Bishen 
Singh, Mahcndra Pa! Singh, Dciira Dun), 1976. 
Pp. vii ■i '355. Pi ice not given. 

This book is an oula'inc of the aiiilun'.s icaii.srtii'n 
of tile imperative need lor bringing Diillue’s Flora up- 
to-date. Ti)e autlH>r iias maintiiined us far as possihic 
Duthie’s work in its oiiginal form and has taken pains 
to present the whole literaiiuc (m tlie new species of 
the upper Gangetic plain in detail. Me lias rightly 
stated that “the supplement does not claim t<.^ he 
perfect nor complete; but cvciy elfc.-it has been made 
to present as completely and reliable a list of plants 
of the upper Gangetic plain as was possible with tlie 
means available". A book of this type is always 
most welcome, because Idora’s arc rcicned to con¬ 
stantly by the teachers, students and rcscarcli workcis 
both in the class room and in the held. In a deve¬ 
loping discipline where the concepts and nomencla¬ 
tures appear to change often, supplcmcius and new 
editions which include newer plant species and the 
latest nomenclature of tlie old species will he highly 
beneficial for all the workers in the held. 

The book prima.rily deals with tlie enumeration of 
the plant species available in the upper CJangetic plain. 
It would have been much more useful and helpful 
had there been a ta.Konomic key of the genera and 
the species particularly for tlio.se which have been 
described anew. Also illustrations of some t)f the 
important species could have been included. 

The book deserves to be patroni.scd by the .syste¬ 
matic botanists as it will be very useful at both the 
Oraduatc and Post-Ciraduate level of teaching and 
research. 

R. A. SRiMAiin. 

The Mathematical 'I heory of Idcctricity and Magne¬ 
tism. By 1). K. Sinha and R, Bandyopadhyaya. 
(Published by Macmillan Company of India), 
Pp. 525. Price Rs. 45’50. 

This book is supposed to be dealing with tlie matlie- 
niatics of the theory of electricity and magnetism, 
iiowever a subject like this cannot avoid physics 
altogether. Wherever the authors try to talk about 
the physical aspects of the various problems, they 
have given wrong statements and interpretation 
with a few exceptions. Even the mathematical aspect 
of the book is poorly done. The end product is 
neither good mathematics nor good physics. The 


tills book as many beltei- IcMs aie avail; blc in the 
market. 

Most cliapters start with a histoiical background 
of the subject. As a consec|uence the readea gets a 
feeling tlnh the auliu>is aie going to give a very 
serious minded treatment, but s<u>n after that one 
begins to get di.sapi'mintetl. If the leaciieis ; lul 
students do not observe caution ih.cy aie going to enti 
up witli Ie;{j‘ning wiong concepts. In (he early pait 
of the book mentitu^ is made of MRS units befoie the 
introduction of natural units. The aiuiuns sl'ouid 
not Ikivc talked about MRS units, (beeai'sc in its 
absence it would luivo simply implied the use (d* natural 
units only) as no clitiptcr mi (he units appeais in the 
book. Thcic i.s a big chapter coveiing ;!hoiit 46 
pages <m special functions. But a very negligible 
p;rrt of it lias really been :ipplied in solving pjoblcms. 
Whcic is tile need for such ;i, ch;ipter particularly 
wlicn the material given (herein c;i.n he found in many 
other books? 

Even simple definitions of pulse, and sttnuling waves 
have been given incorrectly or witlKUit ;iny reference 
to the foregoing. 1 could go on ;iiul list ninnhci of' 
Ollier basic eirors but that is not my job lo coircct a 
biHik wi ittcti by otl'cis. The bruik has no vahu* 
for tlic matljcmatics stutlcnts ;is it con(;dn.s no un- 
.solvcd piobicms on (Ik* subject. 

SoNf Rkisuan. 

Soil Science, C'licinical Br<ipcr(ies bio. 5 in TcM Book 
Scries in AgiicuKuial CTemishy. By. j)r. A. 
Sankarani. (Published by 'I he Bangaloic IMnting 
and Publisliing C’omptuiy limited, ]V!.Vsoie Road, 
Bangalore 56(1018), 1977. Pp. 184. Phec: Rs. l6/». 
Among the environmental components of greatest 
significance in agi icultural production, soil and water 
play a major role. A myriad of clicmical rcaetitm.s 
occur in soil under the inniicnce of agriculturaI inputs 
and management practices. P’cilili/er, pesticide and 
miciobia.I inoculalkm Icel i no logics ;n e const;i ii(jy 
advancing and lhc.se arc applied to seal for enhanced 
crop production. In oider to a.ssess the contiihution 
from each of those factois, a. Ihoiough undeistanding 
of the chemical transfoim;itions in soil is essential 
for students of Agricultura 1 Scioncc.s. 

[n the book, aspects of chemical composition of 
soil, structure and properties of inoiganic and organic 
constituents of soil have been dealt with in an elabo¬ 
rate manner laying emphasis on the methods of analysis 
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and the concepts involved. For a piopci understanding 
of soil chemistry, the most reactive substances, v/ 2 ., 
clay and soil organic matter deserve to be discussed 
from all aspects and this has been done giving suffi¬ 
cient tabulated material and structural diagrams. 
Illustrations of the type of spherical bodies with 
cut faces making three' dimensional coordination to 
convey the idea of clay mineral structure are widely 
used in literature and such types of figures are not 
given in the book. 

Haworth and Flaig have elucidated the structure 
and composition of humic substances and reference 
to their work is lacking in the book. Although refe¬ 
rence to recent literature on soil acidity and liming 
is made, findings reported under International Soil 
Testing Programme issued by Korth Carolina Agri¬ 
cultural Experiment Station do not appear to have 
figured in the book. There are a few more errors 
apart from those listed in the errata. The indexing 
of important topics covered in the text should have 
been a little more imaginative and elaborate. 

In spite of the few shortcomings, useful data from 
Indian Soils is collected and presented. Quantitative 
data presented in the form of equations, tables and^ 
curves are quite handy for interpretations and end- 
use application for interested students of soil science. 

P, B. Deshpande. 


Application o£ Vegetation Science to Grassland 
Husbandry {Handbook of Vegetation Science, 
Vol. 13). Ed. W. Krause. (Dr. W. Junk, b.v. 
Publishers, the Hague, Netherlands), 1977. Pp. 
XX -f- 550, 60 figs., 10 photographs and 10 tables. 
Price : Dutch Guilders 150.00. 

This is the fourth volume published sO' far in 
the Handbook of Vegetation Science series, and 
like the other volumes constitutes a useful addition 
to the scientific literature. However, as with all 
such edited volumes, the subject-matter receives a 
rather uneven coverage, with wide variation in the 
depth and thoroughness with which a given topic 
is revieved. The primary emphasis is on phyto- 
sociology, and there are papers on phytosociology 
of the grasslands of Canada, of Greenlands, of 
Mediterranean basin, of Alpine regions and the 
African range lands. There is a contribution to 
plant productivity and leaf area of grasslands, and 
reviews of game and domestic animals on African 
grasslands and reindeer pastures. 

The articles particularly likely to interest the 
Indian readers are a review of the analysis and 
management of tropical grazing lands by R. O. 
Whyte and a review of farming regions in the 


tropics by B. Andreae. Whyte, in an authoritative 
review of over a hundred pages, traces the history 
of tropical grasslands. Many of them, including 
all the grasslands on the Indian, sub-continent, are 
secondary communities created by human pressures. 
These grasslands, created in the first place thmiigh 
overexploitation of the climax vegetation, are 
being further degraded all over India through con¬ 
tinued overexploitation. At the present, we seem 
entirely helpless to deal with the situation except 
in small pockets where commercial fodder cultiva¬ 
tion can be taken up. Andreae’s review of 
tropical farming systems is a brilliant exposition 
of the ecological basis of tropical agriculture. 
demonstrates that the optimum farming systems 
tend to be of the same physiognomy as the climax 
vegetation. Thus plantations are the optimal 

farming systems in heavy rainfall regions, 

particularly on the slopes ; grazing lands managed 
at moderate herbivore densities, the optimum farming 
systems in semi-arid regions and so on. Andreae’s 
arguments deserve careful consideration in the 
process of land use planning, and so do Whyte’s. 
The book therefore contains significant material not 
only for professional ecologists, but also for those 
concerned with larger issues of natural resource 
management. Madhav Gadgil. 


ERRATA 

With reference to the note 'An Improved and 
Simple Leucocyte Culture Technique for Chromo¬ 
somal Preparations from Albino' Rat” by Usman 
M. Adhami, S. Tariq M. Haqqi (Cnrr. Sci., 1977, 
Vol. 46, p. 502) : In place of Fig. 1, published, 
which is incorrect, the following figure has to be 
substituted. The authors regret for the error. 



EDITOR : Gross negligence of this type by the 


authors is strongly resented. 
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AN ALTERNATIVE STRUCTURE FOR DNA AND ITS RELEVANCE TO DNA SUPERCOILING 


V. SASJSEKHARAN, N. PATTABIRAMAN and GOUTAM GUPTA 
Molecular Biophysics Unit, Indian Institute of Science, Bunpalore 56()_0I2 

Abstract 

A space-filling (CPK.) model of an alternative structure for DNA is given. The structure 
consists of two strands of opposite polarity each having alternating right and left-handed helical 
segments. Each segment is approximately five base-pairs long. The strands aic held together by 
Watson-Crick base pairing. Such a structure a.voids intertwining and thus ofTcrs a natural solution 
to the problem of a strand separation during replication. Tn addition, the axes of consecutive helical 
segments could trace a curve, facilitating supercoiling. The overall energetics of this sti uctine 
favour it over existing models. 


fpWO possible alternatives (Type I and Type it) 
to the classical slructurc of DNA (B form) were 
recently proposed by ush These strLictures maintain. 
Watson-Crick base pairing- but avoid intertwining 
of the two anti-parallel strands. Investigators from 
New Zealand’^ simultaneously proposed a possible 
iJtructiire for DNA which is very similar to our 
Type I structure. Both the Type 1 and Type )f 
structures contain alternating right- and left-handed 
helical segments, each approximately five base pairs 
long. In the Type I structure all the sugars in a 
strand point in the same direction whereas in, Type It 
sugars in alternate segments point in opposite 
directions. One important property of both these 
types of structures is that there is no' intertwining 
of the two strands as in the double helix. 

Wc have now made further investigations on 
structural features of both the Type I and Type II 
models. On attempting to build space-filling (CPK) 
models of these two' structures, wc found that this 
could be done only with Type 11 and not with 
Type 1. A CPK model of the type H structure 
is shown in Fig. 1. A more detailed analysis of 
both the Type I and Type 11 conformations has 
shown that the Type IT structure is energetically 
more favourable. In. our opinion these rcsuU.s 
rule out the possibility of our Type I structure and 
as well as that proposed by Rodley el We 

discuss here some properties and implications of the 
Type 11 'Structure. 

As mentioned earlier, in the Type It structure, 
sugar re'siidues in alternating segments allong a 
strand point in opposite directions, each of the 
two strands having alternatling right- and Teft- 
handed helical segments approximately five base 
pairs in length. As a conseqtience, each strand has 
bends or folds at places where helical scgm.ents of 
opposite sense are linked. These bends impart a 
significant amount of flexibility to the polynucleotide, 
because one has three degrees of freedom tO' define 
the relative orientations of twO' successive segments 
in terms of their axes. The three degrees of freedom 
as shown in Fig. 2 are : (/) a finite twist, in 



Fig. 1. A. space-filling 
Type 11 structure. 

(CPK) 

model of 

the 

the coiling of successive 

helical 

segments. 

but 


maintaining the same helical axis. (il) a, lateral 
displacement, d, of the axes of two consecutive 
segments, and (///) a relative till, of, of the axes 
of successive segments. Wc have found that 0 for 
10 base pairs is given, by 0 ■ 0 ^ 30" tO' 40". 
Such, a twist will result in a major coiling^of the 
duplex with, a minimum number of 90 to 120 base 
pairs in a repeat of the major coil. The lateral 
.shift, cl, always maintains the vertical separation 
of base pairs at 3-4 A. The relative tilt, c, ttHows 
the base pair separation at the bend to vary from 
3-4 to 4-0 A. 


Curr. Sci— 2 
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We have made use of one or all of the above 
three degrees of freedom lo generate supercoiled 
structures of DNA without breaking any hydrogen- 
bonded base pair in this process. The resulting 
duplex requires no additional backbone strain 
or unfavourable base stacking. Thus, by keeping 
the axes of the segments parallel (i.e., a = 0) biii 
displaced by distance d (< 1 A) between alternate 
segments and with a finite twist 8 (<.30®), one 
can generate supercooled and looped DNA duplexes 
of SV40 DNA, with dimensions similar to those 
observed for SV40 DNA^. In other words, super- 
coiling of DNA can occur in this model without 
an increase in the free energy of the structure. 



(a) (b) 

Fig. 2. The three degrees of freedom to define 
the relative orientation of two consecutive segments 
of opposite sense. 8, the angle of twist for 

10 base pairs about a common helix axis; 

d, lateral displacement of the axis ; a, angle of 

tilt between axes of two successive segments 

{see text for details). 

Let us consider whether this flexibility of the 
Type II structure could provide a possible solution 
to the compression of DNA within chromatin^. It 
has been known that the classical double helix is 
unable to withstand such compression withoul 
introducing abrupt discontinuities in the helix‘b On 
the other hand, our Type II structure permits the 
construction of a model of chromatin in which 
a DNA duplex of diameter 20 A is wrapped around 
a core of radius 30 A, with a pitch of 100 A for 
100 base pairs {see Fig. 3). This dioes not demand 
any destabilization due to destacking, breaking of 
hydrogen bonds or steric strain. The octamer'*' 
histone core of radius 30 A can readily be 
accommodated in the inner core of such a super¬ 
coil. It, therefore, appears that the inherent 


flexibility of the Type M structure could result in 
the initiation of superoo-iled structures of DN.\ 
following energetically allowed folds. The details 
will be published elsewhere. 



jriG. P. A wire jiiooet or supcrcOuiiig or DNA in 
chromatin. A duplex of DNA of diameter 20 A is 
bent toi give a radius of curvature of 30-50 A to 
wrap around a nucleosome core of diameter 60 A. 
Figure shows one turn of the left-hanaed supercoil 
with a pitch of .100 A for 100 base pairs. Neither 
unfavourable base stacking nor breakage of hydrogen 
bonds is involved is building the supcrcoil. 
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ON THE OCCURRENCE OF PRIESKAITE FROM THE IRON STONE FORMATION, 

BABAHUDAN HU ES 

R. V. RACilfAVr.NDRA, V. ANANI HA lYliR and i'. R. NARAYANAN Eli I'fV 
Dcpai’tincnl of ftiori’anic and Physical Chemistry, Indian Insliialc oj Science. ISanyiilore 5(il) 012 

Alls i RAC. r 

A new variety of nniplMtHilo nsbcslcs, piicskeilo, Ik's boon clisoivoii in ll-e iicn slcne 
formotii'n cf IXu'p ,d igii i o.io.'., B .b'.bud n bills. Tl o cl'oniic ,1 ocinpcsilii ii coiiospcnds to 
(C‘i.Hr, ^'o.os) AJ,.,.) SiO,.^ (OH).,.,. Viicsk ilc is lo.nicd by tie 

intciinixing of basic lock.s with tie len iginots <iu:nl/itcs ind stl-scquiit met; nun pi ic 
reactions. 


riWO varieties of anipfiibole asbesio's crocitk>Ii(o 
and aniosilc have been reported from (he 
handed iron ore formations of Hababudans, ehletly 
contined to Attigundi and Doopadagiii area’. 
Hands of prieskaitc inive been noticcti by the 
present authors in phiee amositc asbestt)-. oi; 
the ese:u’pment ;is well as the dip slopes near the 
Doapndagiri cotlcc estate. North Itah;»biaf;ins. The 
.d.i^nilieanee of this <K'eurrenee, anti tlie mineral 
chemistry are reporlctl in tliis comtuunie;ition. 

Priesk;iile, first disCtivereti In (‘illiers-’ in Koep,a. 
mine, Stuilh Africa, is ferrti;ict:xK)lite with high 
Fe/tFej-Mg) ratio. Onls a few such aetinolite 
asbestos occurrences are known in the world, ‘the 
cross tiber batuls of prieskaitc in irt>n stones of 
Doopadagiri vary in width from 0-2 to 0'5 cm 
(Fig. I ), set at close intervals. 'Phe asbestos is 



cm 

lit;. !, C'rossdibers of prieskaitc in ferruginous 
quart y.ite. 

greenish white and Itus low to medium tensile 
sirengih. It is often interspersed in bands of quart/, 
with comb structure, in the bandetl iron ore 
I’orinations, are clays, mostly ferronontronite 
(Table i) derived from weathering of preexisting 
basaltic rtKk, Prieskaitc asbestos is restricted 
to the hands spatially associated with basic rocks 
(metabasalts). 


Taui.i- T 

(Vi.'niirul conn'JsifiDH of minerals 



J 

2 

3 

4 

SiO., 

.’>4-62 

52-16 

50 “72 

4’)*24 

fiOj, 

O’lt) 

()'27 

O'lH 

()*{)7 

Al^On 

2* 11 

1-82 

5-86 

5*69 

Fc.j():i 

4-12 


0*4.1 

29*78 

F'cO 

2()“4(> 

21-TS 

1.1-28 

0*12 

MnO 

0' 16 

0-2f) 

0*06 

O-O.l 

Mg( > 

.V86 

5 “62 

15*91 

0*64 

(’ <) 

11'58 

10-6<) 

10*21 

2*18 

N*,() 

(i"26 

0‘2() 

0*60 

0*14 

K.«0 

0' 10 


016 

0-06 

H^O' 

2’42 

2-td 

2*19 

7*69 

U.O 

0-12 

0-iH 

0-.14 

13*21 


Total 

99*91 

*>') ■ (.•! 

100*07 

9>;-85 

Nitmhcr oJ ions 

i'ali'ulafcd on (he ha,sis of 24 (()), 20 (()) 
atoms ami 4 (f.)//) 

Si 

8-126 

7-917 

7*313 

7*012 

AO 


0-0K*t 

0-687 

0-98K 

Al“ 

0’.169 

0*241 

0*:i()8 

0-132 

Pi 

0-012 

0*038 

0*025 

0*00.1 

Fc-“ 

0*461 

0*4 16 

0*047 

3-291 

py/M 

2-546 

2*7!*1 

1*602 

0*010 

Mg 

0-866 

1*339 

3-420 

0*210 

Mn 

0*020 

0-026 

0*011 

0*015 

C’a 

1*849 

1*790 

1-580 

0*812 

Na 

()-()75 

()*{)59 

0-168 

O-OIO 

K 

0*()i9 


0*029 

0-007 

(Oil) 

2*404 

2*645 

2*107 

4-064 


(1) Pric.sk:iitc; (2) Prieskaitc; (3) Actinolitic 
hornblende; (4) Ferronontronite. 
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Mineral Celemistry 

The chemical formula of / the prieskaite reported 
from Doop cla£,i.i is (Cr.i.gsK'-y.yg 
MgQ. kCy ’ (Tc.ble ll) 

indicating that it belongs to tremolite-* 

actinolite series. In contrast, calcic amphiboles 

from the associated basic rocks have compositions 
intermediate between actinolite and hornblende 

with Al-^ = 0*684 and total alkali =: 0*197 atoms/ 
formula. The 100 Fe/(Fe + Mg) ratio is much 
lower (around 33) than that of the prieskaite 
(71-78) which is suggestive of the chemistry of 
the host rocks. 

Table II 


Chemical composition of whole rocks 



1 

2 

3 

SiOa 

32*12 

53-01 

43*16 

TiOg 

0*21 

0*18 

0-23 

AI 263 

0*76 

10*79 

8-91 


53*17 

6-42 

21-68 

Feb 

11-03 

15*12 

16*82 

MnO 

0-18 

0-21 

0-28 

MgO 

1*31 

3-45 

3*89 

CaO 


7*21 

3*74 

NagO 

0*34 

0-82 

0*7J 

K^O 

0*11 

0*27 

0*18 

HgO-^ 

, . 

1*81 

0-96 

HgO- 

0*10 

0-28 

0-12 

Total 

99*33 

99-57 

100-68 


1. Binded ferruginous quartzite. 

2 . Basic rock. 

3. Prieskaite bearing rock. 


It is difficult to obtain the exact composition 
of the banded iron stones because of the varying 
width of the component bands. In general, they 
have higher oxides of iron (FeoOy + FeO = 40- 
60% by wt.) and SiO^ (25-35% by wt.). When 
the bands contain magnesioriebeckite (bababudanite) 
and aegirine*^’^, alkali (3-6% by wt.) and magnesia 
(2-5% by wt.) contents are higher. The com¬ 
position of the basic rock varies with its association. 
When plotted in MgO-total Fe-alkali diagram, the 
rock composition has affinity towards tholeiitic 
basalt with higher CaO, ATO.^, MgO and alkali. 
Composition of the host rock of prieskaite asbestos 
does not correspond to any of the known mafic 
rocks. It has lower CaO, AUO 3 , MgO and alkali 
and very high iron. It is evident that prieskaite 
is a product derived by the contamination- of the 
basic rock with iron stones. 

The IR spectrum of prieskaite is given along 
with nonfibrous actinolite in Fig. 2 . X-ray powder 


patterns were taken. The unit cell parameters 
obtained., a rr 9*87 A, b rr 18*13 A, c 5*29 A 
and ^ zzz 104"’ 59', tally with the reported values 
for actiiiolites^L 



Fig. 2. IR spectra of prieskaite and actinolite. 


Discussion 

Controversial views arc expressed on the mode of 
formation of iron stones of Karnataka craton ; one 
view is that they are metamorphic products of the 
basic lava tlows<\ It has also been postulated that 
ferroinagnesiiim minerals are of igneous parentage 
which by subsequent weathering and alteration gave 
rise to iron oxides and silica. A number of 
investigators’^'-'^ hold the allernutive view that iron 
formations are of sedimentary origin, the con¬ 
stituents being derived from the land masses by 
the process of weathering, transportation ami 
deposition in a basin. The basic Hows and schists 
must have constituted the iloor of the basin, and 
subsequent diastrophism converted the iron forma¬ 
tion into the crescent shaped ranges. However, 
the origin of magnetite and iron rich silicates in 
these banded iron, ore formations is controversial. 
The variation in Na^O, CaO contents of different 
horizons and formation of the three different 
amphibole asbestos arc difficult to explain. There 
are a number of alternative explanations put 
forward for the source of Na^O and origin of sodic 
amphiboles and amosite^"-^^. 

It is evident fronii the association that the 
prieskaite is formed in, horizons where the basic 
rocks come in contact with ferruginous quartzites. 
Necessary calcium for its formation is derived 
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from the basaltic rock. Prieskaite Ccia be regarded 
as the product of metamorphic reaction sueb as 
Ca (Mg,Fe) Sip^ + 2 Fe 304 + bSiOo + HoO 
cpx -F mt 4 - qz " 4 - Water 

= (CaFeMg)^ (OH) 2 , Prieskaite. 

This reaction suggests that clinopyroxene (cpx) of 
original basic rock reacted with the constituents of 
iron stones under appropriate flii'id pressures 
resulting in the formation of prieskaite. The 
iron-rich phase is considered as Fe.jO.,. ; however 
the equation may be rewritten in. terms of Fe^O;j 
as well, assuming appropriate oxygen fugacity. This 
reaction can take place under P-T conditions of 
green schist facies. 

The development of asbestiform, morphology may 
be attributed to the role of shearing -stress, directive 
pressures or to minor chemical impurities. The 
formiation of cross fibers of prieskaite may as well 
be related to the control exerted by the parallel 
surfaces in individual seams during crystallization"*-. 
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SOME REPRODUCTIVE ANOMALIES IN THE INDIAN RUM S HORSE SHOE BAT, 
RH1NOLOPHVS ROUXI (TEMMINCK) 

A, GOPALAKRISHNA 

Zoology Department, institute of Science, Nagpur 
AND 

P. A. RAMAKRISHNA 
Zoology Department, Central College, Bangalore 

Abstrac’.t 

The female genitalia of the bat, Rhinolophus rouxi, exhihirs pK)nounced physioU^gica! iisym- 
inetry, the right tjvary normally releasing the ovum during fach cycle* and the right uterine cornu, 
carrying the pregnancy. Among 285 pregnant females examined for the present study two 
presented unique featiire.St. One female had monozygotic twin embryos at the utniljfniinar 
blastocyst stage of development in the right uterine cornu. In another specimen both ovaries 
had a exorpus luteum each, and there was an embryo in each uterine cornu, hut the embryo 
in the right cornu was more advancetl in development than the one in the left cornu. It is 
suggested that the retarded growth of the embryo in the left cornu is due to the develojvnenr 
of this embryo in an abnormal environment with deficient hormonal and nutritional levels. 

and pregnancy is carried) in both the ulerinc cornua 
as in several vcspcrtilionids*"'^. (2) Those in which 
only one ovary normally releases a single ovum, 
during each cycle and the embryo is carried, in 
the ipsilaleral uterine cornu, but the two sides of 
the genitalia alternate in releasing the ovum and 
in carrying pregnancy in. successive cycles as in. 
Desmodn.^ rolnndus murinns^, TapJiozons longU 
and Rouscttusleschcnaultd^'^^. (3) Those 
in which, although the two sides of the genitalia 


Introduction 

rpHE uterus is bicornuate and the twO' cornua, are 
morphologically bilaterally symmetrical in 
all the bats except in the members belonging to the 
family Phyllostomatidae which have simplex uterus. 
However, from a physiological point of view the 
bats possessing bicornuate uterus can be recognized 
into three major categories : (1) Those in which 
ovulation normally occurs from both the ovaries 
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are morphologically symmetrical, there is a 
distinct ph>'Siological dominance of one side in 
releasing the ovum and in carrying the pregnancy. 
Three different conditions can further be 
recognized among the bats of the third category— 
f^) those where only the right ovary is functional 
and pregnancy invariably occurs in the right uterine 
cornu as in the British horse shoe bats^^^ and a 
few South African bats'*» ; (b) those where the 
left ovary is invariably functional except in rare 
cases where the right ovary may alsO' release an 
ovum in addition tO' the left ovary as in Megadenna 
lyra ; (c) those where the left side o-f the 

genitalia is functional in about 70% of the cases 
and the right in about 30% as in Hipposideros~ 
fulvus fuJvNS^'^ and H. ater ater^-. 

Material 

Although Rhinojophus roiixi breeds in a sharply 
defined season and the female produces a single 
young one each time23«24 this bat exhibits certain 
special reproductive adaptations to suit different 
ecological conditions so that the young ones are 
delivered during the most propitious period when 
the mother in lactation and the weaned young ones 
get abundant food supply, namely the insects^r). 
During the course of a detailed study of the 
breeding behaviour of this species, the present 
authors noted that among 285 pregnant specimens 
examined, 283 females had undergone ovulation in. 
the right ovary and carried the embryo in the right 
uterine cornu, while the remaining two exceptional 
cases exhibited unique characters which are of 
considerable significance in view of the pronounced 
physiological asymmetry, with dextral dominance of 
the female genitalia. Since these two cases po^e 
interesting problems concerning the physiology of 
reproduction in particular and of other monotocous 
bats with unilateral dominance of the female 
genitalia in^ general, it was felt that the descrip¬ 
tion of these two unique cases would be of con¬ 
siderable theoretical interest. 

Observations and Discussion 

In one of the two exceptional cases the ,righl 
ovary had released a single ovum as indicated by 
the fact that the ovary contained a single large 
corpus luteum (Fig. 1). The left ovary had not 
ovulated but contained numerous follicles at 
various stages of development or undergoing 
atresia (Fig. 2). However, there were two free 
unilaminar blastocysts in the right uterine cornu 
(Fig, 3). The two blastocysts were of the same 
size, and contained nearly the same number of 
cells in the inner cell mass. TTie two blastocysts 
were lying in the uterine lumen at the same level 
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and extended through the same number of trani- 
versely cut series, of sections of the uterine come. 
The two blastocysts were completely independent of 
each other and each blastocyst had its own covering 
of the zona pellucida. The fact that there was a 
single corpus luteum in the right ovary and none in 
the left indicates that the two blastocysts were 
monozygotic twins which had become separated 
either during the first cleavage of the egg or at 
some stage during the early development of the 
embryo. 

Only one unquestionable case of a monozygotic 
twins in a bat has been described so far in the 
case of Pipistrel I us ccyloniais chiysolhrix-^ in 
which the twin embryo-s were synchorial and these 
had. undergone implantation and were in late neural 
groove stage of development. .Karim^t described a 
rare case of 'synchorial twins in Hipposideros 
fulvus fulvus, but she could not determine if they 
were monozygotic. Similarly, exceptional cases of 
twinning have been mentioned in a few more bats 
which are normally monotocous^ 0 . 20 .2S-.^3. 
none of these has been shown to be unquestionably 
monozygotic. 

The second anomalous case noticed during the 
present investigations refers tO' a specimen in 
which both ovaries had undergone ovulation as 
revealed by the fact that a corpus luteum was 
present in each ovary. The right uterine cornu 
contained a late implanted blastocyst (Fig. 4) and 
the left cornu had a free bilaminar blastocyst 
(Fig. 5). Evidently the blastocyst in the right 
cornu, was more advanced in development than the 
one in the left cornu. Apart from the fact that 
the occurrence of ovulation from both the ovaries 
in this species is in itself imiique, the diflerence 
in the stage of development of the two blastocysts 
requiires explanation. There are only two other 
reports of analogous cases in the bats, and both 
the reports refer to Megaderma lyra lyra^^'^^. IR 
both these cases the embryo in the left uterine 
cornu (which normally carries the conceptus in this 
species) is far more advanced in development than 
the one in the right cornu. Whereas no explanation 
was given for the differential development of the 
two embryos in Megaderma lyra lyra since the 
embryos studied were far advanced in development 
and since there was no other evidence which coiiltl 
be used for giving an explanation, RhinolopheJ 
rouxi offers evidence for a plausible explanation for 
this phenomenon. The size and histology of the 
corpus luteum are identical in the two ovaries 
thereby indicating that ovulation must have occurred 
simultaneously in the two ovaries. The left side 
of the genitalia in this species does not normally 



Figs. 1-5. Fig. 1 . Right ovary of the exceptional specimen with twin blastocysts. Note 
the large corpus luteum. Fig. 2. Left ovary of the same specimen as above. See text for descriptions. 
Fig. 3. Part of the section of the uterus containing the twin blastocysts. Note the complete independence 
of the two blastocysts. This is the right uterine cornu. Fig. 4. Section of the right uterine conni 
of the second exceptional specimen. Note the late implanted blastocyst. Fig. 5. Section, of the left 
uterine cornu of the specimen mentioned in Fig. 4. Note the free blastocyst in the uterine lumen. 

(All figures are photomicrographs and magnified to the same mangification. x 96.) 

exhibit progestational reaction during normal cycles abnormal cornu remains unimplanted for some 

when only the right ovary releases an ovum and time while the one in the normal cornu undergoes 

develops a corpus luteum. There is, perhaps, a implantation and further development. After the 

special mechanism in this bat as in a few other difference in the development of the two embryo.s 

in which the oorpixs luteum induces is established, this difference is maintained until 

progestational reaction only in the ipsilateral parturition. Consequently, the two embryos are 

uterine cornu by short-circuiting the flow of always different in size and in the degree of 

progesterone directly into the ipsilateral uterine development at any given stage of gestation. This 

cornu through a portal system between the ovary explanation would be valid also for the two 

and the corresponding uterine cornu. However, in abnormal cases of Megaderma lyra where 

the exceptional specimen in which both the both the uterine cornua carried an embryo each, 

ovaries ovulate and develop a corpus luteum each, and where the embryo in the normal cornu wn.s 

the progestational reaction in the left cornu is less larger and was more advanced in development than 

vigorous and slower than in the right cornu. Con- the one in the abnormal comu. 

sequently, the environment in the left cornu does 

not provide as efficient a hormonal and nutritional Acknowledgement 

level as that in the right cornu. Hence, the One of the authors (P. A- R.) is grateful to the 

preimplantation development of the embryo in the UGC for an award under the Retired Teacher.s 

left comu is retarded and the blastocyst in the Scheme, 
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COBALT TOXICITY AND ITS REVERSAL BY IRON AND MAGNESIUM IN OGAWA SEROTYPES OF 

VIBRIO CHOLERAE AND VIBRIO ELTOR 

C. N. NAGESHA, B. P. LALITHAMMA, S. NARASIMHA RAO, N. C. ANANTHAKRISHNA and 

I. KARUNA SAGAR 

Departments of Microbiology and Biochemistry, Kasturba Medic at College, Mangalore 575 001, Imlia 


Abstract 

Toxic effects of Co“+ on growth, glucose utilisatiori and acid production were studied, and the 
capability of Fe^+and Mg“+ for counteracting Co-+ toxicity was investigated in Ogawa serotypes of 
Vibrio cholerae and Vibrio el tor. Bivalent Co induced 50% growth inhibition in V. cholerae Ogawa and 
V. eltor Ogawa at 150 pg and 100 pg per 10 ml test medium respectively. It was toxic to both the 
biotypes and destroyed their metabolic activity at 250 pg. Co-*^ toxicity was reversed by both 
and Mg“+ to a varying degree in V. eltor Ogawa. In V. cholerae Ogawa, Mg“ i' reversed Co-+ effects 
to a considerable extent while Fe^^- supplementation caused the total extinction of all the metabolic 
parameters in Co-+ toxicosed cells. The results indicate interesting interactions between Co"+ 
Mg-+ and Fe^+ in these strains. 


Introduction i 

TN compound and, ionic form, elements such as 
H, Na, K, Mg, Ca, Fe, C, N, P, O and S are 
constitulents of many types of living cells, whereas 
several other elements occur in smaller amounts or 
as trace elements^. Metals of low atomic weights 
are less toxic than those of high atomic weight; 
moreover, bivalent metals are more toxic than 
monovalent metals-. 


Extra physiological concentrations of certain 
heavy metals are known to produce pathological 
changes in animals, plants and micro-organisms. 
The toxic effects of different concentrations of 
Co, Zn, Ni and Mo in mostly non-pathogenk 
organisms have been demonstrated. Responses 
towards certain pairs of metals varied and the 
interaction occurring in one microbial species 
■need not occur in others. In Neurospora crasiti 
deranged Fe and Mg metabolism particularly caused 
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by C'o was observed-^ lii W cnissa an I'C-biiHlini.' 
compound has been isolated from the culture Ouid 
of oreiani^ins grown under conditions of (\)“lt)\tcilvh 
b’urlhcr, increasing concentrations of (\> in the 
medium resulted in the increased production of an 
Fe-hinding ctnnpoukul and a correspoiuiiag fall in 
the catalase activity of crdssiv\ ( t)-to\ieity was 
correlated with be tleficientw in AsprtyJUus lOyce* 
and in Micrococcas pyoyrnrs vai’. oiirvusy be was 
more eHective than Mg in tlie alleviation t>f C'o* 
toxicity in these organisms. C'ohalt-inhihiteil growth 
of A. niyrr was accompanied by decreased glucose 
utilisation aiul acid piHKluction ami under tliese 
coiulitit>ns the metabolism t>f sevei'al organic acid 
intermediates of glucose breaktk>wn was alfected'^. 

rile current report is ciHicerned with the study 
of interrclationsliipN between Co--* toxicity and 
its reversal by Fe'* and Mg“* in frgumu sei'otype- 
nf pathogenic vibrios. 

MxriRtAts AND Mi moos 

r. choh'rne neotyiX‘ strain, Oyawa serotype 
(NCTC 8021) and V. cholcrae biotype rUor, Oynwa 
serotype (NCK' 10255) obtained from ('entral 
Public Health I tdioralory, bondon, were use<L 

Cobalt chloride (HDII), ferric ammonium citrate 
(Merck) and magnesium sulphate (BDII) were of 
Analar grade, berrie ammonium citrate was used 
in tile present study since feiroiis salts arc casllv 
oxidised to ferric form. Sterile glass-tlistilled water 
was employed in preparing metal stdution*. separately 
so that 100 ml of each solution eonlained 100 mg 
of the met:d. 'I he final concentrations wvre 
expressed as gg of metal per tulxr containing 10 ml 
lest medium. 

b'aeli 100 ml lot of lest medium eonUuned 
peptone (Ig), *aHlium chloride (O-'^g), and 
iilucose (Ig). b'ach 100ml lot of peptone wate»’ 
contained only peptone, (I g) , and sodium eldoridc 
(0*5 g). The pH i>f tliese culture media was adiiisted 
to 7*6. 

('ohalt solution w;is aildeii asoplieally to the 
lulx's containing 10 ml test medium to provklc the 
metal concentrations ranging from 50 0 000 //g/tube. 
Fxperiments conducted to determine toxicity 
reversals contained Ck>'-4* suflicient to induce 50''r 
growth inhibition and reversing metals, Fc'^^i/Mg'*' 
in concentrations from 50'1000 gg per lube. 
Alicjuots of 0*05 ml of 20 h peptone water culture 
of vibrios containing approximately 10'^ viable 
cells were used to incKulatc the tubes. After 
incubation for 24 h, the growth was measured 
colorimetrically at 660 nm. (ilucose was estimated 
by the technique of Follin and Wu*h Acid 
production was determined by titrating 2 ml 
aliquots of culture medium against 0*005 N NaOIl 


using bromothymol blue as indicator. All expet 
incnt^ were repcatetl 5 times and the average value., 
were taken, 

Rr.st'i.rs 

rfp’i i.s Of! yrfnvtli. Bivalent ( o vvas toxic 
to b<Uh tlu* biotxpe.s (Talde I). It iiuluced 50^.^ 
gi'owth inhibition in b. chotcnit" Oytnva aiul 
r. i'liof (fynwd at l.'^O/yg and 100 gg rcsfxxiivcly. 
While the g.rowth of these pallK>genic vibrio.s wa*. 
alnuvst at par with 50/0- il reached extinction 
level at 2SO /<g in both the biotypes. At 200 yy, 
the growth was inhibited bv 00^7 in b. viiolrrar 
and 6tS'^ in b. olfor. <\>-* lliiis aj'jpears les- 
loleraled by b. choIcriU' Oyowo than hy I', rlfto 
Oyawti heyoiul I SO/tg although the tivlerance of 
the former to ('o*’i at 100/^g was greater than 
that of the latter, (he groxvth values Ixung 70‘',r and 
Si)'t respectiveix. 

(V>'‘ <7/r(7.v on yluvo.st’ tiiilisnlion ntul ac>d 

productions At eoueentration of ('o’-- inductug, 
50'^i grivwth inhibition, glnco-.e ntilisatitm and 
aciti prchliictitui values readied .‘>0^7 and 45'*,' of 
maxiinals respectively in b. chtderne Oyawn. and 
65b' aiul 75'‘f' in b. cltor Ojinwii (Table 1). 
Inleiesltng.iv. at 200 /«g, b. clndcrnc Oyinvo 
achieving a growlii of tMilv I0'7 removed ibb; 
of the initial supply of glucose without any ackl 
piotiuctitin. ‘This suggests the possible suppression 
of catabolic aclivilv at tliis metal concentratioiu 
althong.h ^ducevse was imbibed by the (‘o'-1 treated 
cells. In contrast, in b. r/tor Oynwn yielding a 
grow th of r at 200/'g.. the utilisation and 
production values were 4Kb' and 50^y rcspcctivclv. 
b'urther. at and above 200/q’, ('o’-' tobdly destroyed 
the metabolic activity in both the biolv[X‘s as 
evident foun the values of all the responses readung. 
extinction levels. 

I'dfccis ftf /'V‘* * nnd on C VF * toxicity, - In 

b. chojente Oynwii, I'c'k besides its ;d'i.solu(e failure 
to alleviate (‘o*’ toxicity, also caiise<l total 

cxtincliim of all metabolic responses, while Mg- 
reversed ('o'- inlUicnees to a considerable degree 
Fbablc 11). On the other hand, bolli b'e*^ and 
Mg-) reversed ('o'-^f* dfccls in b. (dtor Oyawn to 
a varying exicul ('bahle HI). 

It is evident from 'Table 11 tliat supplementation 
of be*)' from SO to 1000 gg did not restore 
inhibited bacterial growth, glucose utilisation and 
acid production 1<> any degree in I'', choierne Oyawn. 
Interestingly, Fc’^ supplementation resulted in the 
ilcstruction of metabolic functions as revealed by 
the v*alucs of all the res|X)nses reaching extinction 
levels. F.xperimcnls to determine the efTccts of 

I’c** f alone on tliese vibrio types revealed 100<''r 
growth, glucose utilisation and acid production. 
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Table I 

Cobalt“'^ effects on metabolic parameters in Ogawa serotype ofY. cholerae and V. eltor* 


Co“+ in /Ltg/lOmJ medium 



0 

50 

100 

150 

200 

250 

300 * 




Ogawa serotype of V, cholerae 



Growth 

100 

74 

70 

50 

10 

0 


Glucose utilisation 

100 

100 

15 

50 

33 

0 

0 

Acid production 

100 

84 

73 

45 

0 

0 

U 




Ogawa serotype of V. eltor 



Growth 

100 

72 

50 

42 

32 

0 

H 

Glucose utilisation 

100 

82 

65 

62 

48 

0 

0 

Acid production 

100 

81 

75 

68 

50 

0 

0 


* Values expressed as percentage of control. 


Table II 

Influences of and supplementation on effects in Ogawa serotype of V. cholerae* 


Fe^^/Mg^"'' in ftg/lO ml medium 


/vnajysis 


Ca 

50 

100 

150 

200 

250 

300 

400 

500 

600 

700 

800 

900 









Co-+ 

+ Fe“+ 






Growth 

Glucose 

100 

50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

utilisation 
Acid pro¬ 

100 

50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

duction 

100 

45 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 









Co''+ + Mg2+ 






Growth 

Glucose 

100 

50 

54 

65 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

utilisation 
Acid pro¬ 

100 

50 

80 

80 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

duction 

100 

45 

60 

60 

65 

70 

70 

74 

74 

70 

70 

64 

60 

60 


I 


It 


* Values expressed as percentage of control. 

Cl Control without any metal. 

C 2 Control with Co-*^ (150/^g) inducing 50% growth inhibition. 


In contrast, 150/tg of Mg2 restored bacterial 
growth of 72% with 100% glucose utilisation. 
Increasing concentrations of this metal above the 
maxima did not improve the growth pattern which 
remained at the same level and the situation of 
glucose utilisation also unchanged remaining 100%. 
Supplementation with 50-400 yg of Mg-+ restored 
acid production from 60% to 74% with a gradual 
slight fall at higher concentrations. 

Table III shows that in V, eltor Ogawa, 200 fig 
of Mg2 restored maximal growth of 85%. Addition 
of 50-500 fig of Fe3+ caused only a slight improve¬ 


ment in growth (10%) and acid production fh*, 
while glucose utilisation level remained the s.ir 
Interestingly, higher concentrations of Fc'*' w, 
inhibitory to all the three parameters tested. 1 
the other hand, supplementation of 50-1000 
Mg2+ restored bacterial growth from 50% to K5- 
glucose utilisation from 65% to 87% and 
production from 75% to 81%. 

Discussion 

From the ^ata presented here, Mg-’*'is 
effective than Fe*^ in the alleviatioQ of 
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Table IU 

Influences of Fe'^ ‘ and supplementation on Co-' effects in Ogawa sesotypc of V. cltor*^ 


Fc‘‘*/Mg- ' in jLtg/IOmI medium 


/XU a ly SIS 


C'a 

50 

100 

150 

200 250 

300 

400 

500 

600 

700 

800 

900 

KJOO 






■ 

Co-- 

1- + 

Fc“+ 








Growth 

Glucose 

100 

50 

55 

60 

60 

60 

60 

60 

60 

60 

50 

45 

34 

34 

34 

utilisation 
Acid pro¬ 

UK) 

65 

65 

65 

65 

65 

65 

65 

65 

65 

6t) 

52 

52 

52 

52 

duction 

100 

75 

79 

80 

81 

81 

81 

81 

81 

81 

79 

75 

66 

66 

66 







Co- 

' -1- 

Mg-' 








Growth 

Glucose 

100 

50 

66 

76 

81 

85 

85 

85 

85 * 

85 

85 

85 

85 

8^ 

85 

utilisation 
Acid pro¬ 

100 

65 

65 

65 

87 

87 

87 

87 

87 

87 

87 

87 

87 

87 

87 

duction 

100 

75 

75 

77 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 


* Values expressed is Peicentige of ccniiol. 

Cl Control wilhoui any metal. 

Cg Control with Co-’ (lOO/xg) indroing 5(4’o growth ijil'-ibilion. 


deleterious efl^ects of Co- ’ in V. eltor Ogawa. 
While beneficial innuenccs are seen with Mg- ’ in 
V. cliolerae Ogawa, Fc'^ ■ not only has failed in 
ameliorating Co- >' effects but also caused absolute 
toxicity resulting in. total extinction of all meta¬ 
bolic responses. The salient differences noticed in 
the specific reversal pattern of Co-1 toxicity are 
contrary to the observations reported for 
pyogenes var. aureus'^ and by Adiga e( alf, for 
A. nigcr where i was more effeelive than 
Mg2+ in reversing Co^ i toxicity. 

Further, Fe'* i- alone is not toxic to- V. chokrac 
Ogawa. This indicates that Fc’*^' as such has no 
adverse effects on this vibrio to any extent, while 
it is drastically toxic in combination with Co^ 
On the other hand, it is interesting to recall our 
previous observation that although Fe-'^' did not 
enhance Ni- ^- toxicity, it totally failed to alleviate 
this effect in V. cholerae Ogawa'^^. The exact 
mechanisms in which Fc'*^' functions as totally 
toxic to Co- ' treated cells of V. cholerae Ogawa 
in their metabolism remains to be investigated. 
This observation may indicate biochemical 
differences between the two biotypes, and more 
detailed enzyme studies may reveal the intricate 
mechanism involved in their metabolic functions. 

The difference observed in metabolic responses 
when the cells are exposed to Co- i- at 200 gg in 
V, cholerae Ogawa and V. eltor Ogawa appear to 
be significant 'since it was consistent. Also the 
reversal findings with Fe-'* i indicate marked 


differences in the pattern of behaviour of the two 
strains tested. 
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LETTERS TO THE EDITOR 


MIXED-VALENT PALLADIUM (IV AND II) 

COMPLEXES OF IE TRADENTATE SCHIFF 
BASES DERIVED FROM ACETYLACETONE AND 
DIAMINES—NOVEL EXAMPLES OF 

PALLADlUiN 1(1 V)-OXO-7r-ALLYLIC BONDING 

Introduction 

The fomiation of 7T-allylic complexes is now recognized 
as a general feature of transition metals and several 
reviews on this subject have appeared in the litera- 
turei-*^. Of all the metal ions palladium in its lower 
oxidation states, 0 and - 1 - 2, are known to form maxi¬ 
mum number of •n’-ailylic complexes. However, there 
seems to be no report on similar type of bonding 
involving higher oxidation states of palladium. This 
communication reports the first ex?.mpies of mixed- 
valent palladium complexes involving Pd(IV)-Oxo-7r- 
allylic bonding with bivalent tetradentate Schiff bases 
derived from acetylacetone and diamines. 

Experimental 

Materials and Physical Measurements : K, N'- 
diamine-bis (acetyl-acetoneimine)^ and KoPdCl^ (Ref. 7) 
were prepared by the reported methods. PdCi 2 
(Johnson-Mathey, Ltd.) was used as such. Organic 
solvents were of analar grade. The physico-chemical 
measurements of the complexes were made as des¬ 
cribed before^. 

Preparation of the Complexes : The complexes 
[Pd^vjL][Pd''Cl 4 ], were prepared by adding ice- 
cold aqueous solution of an appropriate N, N'-diamine- 
bis (acetylacetoneimine) to an excess of PdClg or 
KoPdCl 4 in water which is also previously cooled to 
0°"c. The orange-red cryst.Js obtained were collected 
by filtration, washed with water and recrystallized 
from a large volume of chloroform. The yields of 
the complexes were found to be temperature dependent, 
being maximum at 0° C (50-60%) and .decreasing with 
increase in temperatire. The formation of these 
complexes is very specific to the r.queous medium as 
weli as the sequence of addition of the reagents. The 
latter condition is very critical since the addition of 
PdCL, or KoPdCl^ to the excess of ligand soli-tion 
yielded yeilo*w crystalline compounds, which were 
found to be identical with the already reported com¬ 
pounds^, having stiucture (B). 

Results and Discussion 

The orange red complexes gave satisfactory elemental 
analyses coiresponding to the molecular formula 
[Pd^v Lj The complexes in contact with 

acetonitrile for several hours deposit metallic palladium 


as a silver mirror. The reduction of the complexes 
to metallic palladium was found to be instantaneous 
in presence of hydrazine hydrochloride. The electrical 
conductivity of the complexes in acetone and aceto¬ 
nitrile (concentration shows that they 

are 1:1 electrolytes < 120 — 160 Ohnri 
mole"'^). The diama.gnetic nature of the complexes 
is indicative of square-planar geemetry around Pd'" 
and Pd'L 

The electronic absorption spectra of the complexei 
in nujol mull show four bands in the ultraviolet region, 
The broad band centered at 39,700 cm-i is due to th 
ligand transitions of [Pd^vL]^% while the three bands 
occurring around 43,000, 30,000 and 22,000 em't 
are characteristic of PdClj“ ion^. The presence of 
PdCi“~ ion indirectly supports that the oxidation 
state of Palladium in the cation is IV. This isfujthef 
supported by the fact that the complexes liberate iedint 
from an acidified solution of Kl. Although thesi 
results confirm the presence of Pd(IV) in the complexes, 
it is not clear how a portion of Pd(II) is oxidised 10 
Pd (IV). It is probable that under the expeiimenh 
conditions employed, water oxidises Pd(Il) to Pd(lV), 
as even in an inert atmosphere the same product ii , 
obtained. 

The ir spectra of the complexes in nujol mull show 
bands due to vr-CH, (5-CH and coordinated vCN, 
respectively around 760, 1190 and 1575 cnr^. Two 
intense bands are observed around 1520 and 1630- 
1650 cm~i region. The former band is due to coordi- | 
nated vCO. The occurrence of the latter indicates 
that the second caibo-nyl group of the coordinatec 
ligand is not conventionally bonded through oxygen, 
However, the po-sition of this band is too low for ii 
to be a non-coordinated acetyl carbonyl, whic!: 
generally absorbs around 1700 enr ^ (Ref. 10). Thei? 

data could be accounted for by postulating Pd^'^-oxo*:- 

allylic bonding as shown in structuie A. Bonding oi 
this type has been assigned to di-/x-chloio-bis (2-pheny;- 
3-chloro-7r-oxapropenyl) dip:.lladium(II)^^. The possi¬ 
bility of Pd^v,y,Qaj-l 5 QjTL bonding is ruled out sina 
the model building shows considerable strain for sticii 
structures. j 

The complexes readily react with 7r-acids liko ti* 
phenyl-phosphine and triphenylarsine, giving diin"?’ 
netic penta-coordinated adducts. These complcXv; 
show the absence of the band around 1630 cn^' 
indicating the conventional coordination of the caiK- 
nyl oxygen to Pd^v. Hence, in presence of ^ 
the oxo-TT-aliylic bond is weakened and the la'uc- 
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coordination is ravourcd. Tiie results of these studies 
along with reactions of A with piinia.ry amines and 
nitrosating reagents will be publislicd elsewiiere. 



(I) 0 -. -(;H2CH2- 
(I!) n : - CH 2 f'H (CH >} 

(111) n • -CH2CH2CII2 

Although ioi'r methyl prt^lon sigiv Is ric expected 
for the structure of the type A, the pmr spectrum of 
A(I) in CDCl;i sln)ws only three signals at 8*42, 8*00 
and 7*94T with integrated intensities of 6:3: 3, which 
are assignable respectively to [-(ClQCt N)~], 
COCHa (Oxygen-bonded ring) and COCH, (^-allylic 
bonded ring). The merging of the methyl proton sig¬ 
nals in tlic vicinity of the ethylene skeleton may be 
attributed to their identical shielding parameters. 
The y-CH proton gives a broad singlet at 5* 12 t. TIjc 
complex muliiplet centered at 6-52 r is due to ethylene 
protons. The pmr spectrum of A(IT) simws spectral 
features analogous to that of A(I). 

In conclusion, at present, [Pd^^ [PdCl.j] are the 
only known mi.xed-valent palladium complexes, in 
which Pd^'" sliows oxo-7r-aHylic bonding. 

Dept, of Inorganic and (Miss) B.P. Sudha. 

Physical Chemistry, N. S. Dixit. 

Indian Institute of Science, C. C. Pathl. 

Bangalore 560 012, India, 

August 9, 1977. 
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A NEW PROCEDlJRh: FOR THE SYNTHESIS OF 
SUBSTITUTED PYRROCOLINE QUINONES 

introduction 

Tiir- synthesis of a number of 5:11 disubstituted and 
5:7 disubstituted pyrroc4)linc quinones has been re¬ 
ported by Tilak ctal.^ ; by tlie oxid.divc condensation 
of chioranil with pyihdinc and active methylene com¬ 
pounds, like acetyl acetone, acetoacctic ester or malonic 
ester. I'hal both malonic ester and aceUvacetic ester 
gave the same products was explained on the basis 
that in the final stage the more election withdrawing 
group was cleaved. 

It was therefore thought logical to use some other 
compounds like aceto.nyl pyridiniLim iodide (CH;,- 
CO-'CH^-N'C^IT^I") and its analogues in which an 
active methylene group is situated between a carbonyl 

group and a strongly elcclron withdrawing — 

(quaternary nitrogen). It should be the strongly 

electron withdrawing i'— group which should 

be cleaved at the final stage. The resulting product 
in this particular case should he identical with the 
product obtained by the condensation of chioranil 
with acetyl acetone and j^yridinc as shown in the 
scheme below ; 




U lUity be seen tina the i.sc of acctonyl pyridiniuni 
iodide or acctonyl q inoiiniim iodide sl.oi.ld give the 
s:.mc piod- cts .nd it is ;..ctually obscivcd tl at H e pio- 
di'cts of re ction (i) and (ii) ate tl e sme as vciified 
through T.L.C. The n-.turc of Z and E isomcis of 
pyrroL\)line q'inones is asccilained tlnoigh their 
characteristic colour reaction with sulphbiic acid. 
In reaction (ii), if wo take tii inolinc or isoqi inolinc 
instead of pyridine as tlie base, only E conliguration 
benzo dibenz pyirocoline quinonc is obtained a.nd is 
found to be idcnticaJ with tlie compounds repoi led 
carlicr“. The foimalion of compoi ncls of Z configura¬ 
tion seems to be stcric liy ! indeicd. Tl c identity of 
the compoi nds piepaicd by both the loutes was ascer¬ 
tained through T.L.C. 
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The use of the various substituted keto alkyl quater¬ 
nary ammonium salts (R-CO-CHa-N-N<^ ) should 

I- \ 

give different substituted derivatives of pyrrocoline 
quinones. This should be a general reaction for prepar¬ 
ing such compounds. Further work in synthesising 
these compounds is in progress. 

Experimental 

All melting points have been determined on aKofler 
instrument and are uncorrected. 

N-Acetonyl pyridiniumjquinoliniiim iodide. —These 
compounds are prepared and purified by the known 
methods®. 

Benzo-dibenz (/z, liypyrro coline quinones —The 
following general procedure was adopted:—A 
mixture of chloranil (1 mole), N-acetonyl pyridinium 
iodide or N-acetonyl quinolinium iodide (1 mole) and 
quinoline (1 mole) in 25-30 ml ethanol was heated 
under reflux on a water bath for 4 hours, when all 
the chloranil dissolved and a deep red coloured 
reaction mixture was obtained. The product separated 
on cooling was filtered and washed with ethanol, ether, 
hot water and then dried. The product was recrystal¬ 
lised twice from pyridine. Benzo-dipyrrocoline qui¬ 
nones. Same procedure was adopted while using 
N-acetonyl pyridinium iodide, chloranil and pyridine. 
The E and Z products were separated through chromato¬ 
graphy over alumina using benzene and methanol as 
eluants. 

Compounds : 

(1) 7:15-diacetyl-benzo (1: 2-b, 4: 5-6')-diben2 (//, //) 
pyrrocoline quinone—m.p. does not melt upto 356® 
(Found: C, 76-5; H, 3-8; N, 5*9; Qo'HjgNoO^ 
requires C, 76*5 ; H, 3-8, N, 5-9%). 

(2) 5:11-diacetyl-benzo (1:2-/?, 4: 5-fi')-dipyrroc. 
line quinone (E form)—m.p. does not melt upto 356® 
(Found :C, 71*1; H, 3*5 ; N,7-4; 

requires C, 71-3; H, 3*7; N, 7*5%). 

(3) 5: 11-diacetyl benzo (1:2-Z?, 4: 5-/>')-dipyrroco- 
line quinone (Z form)—m.p. does not melt upto 356 ® 
(Found: C, 71-2 ; H, 3*4 ; N, 7-3 ; 

requires: C, 71-3; H, 3*7 ; N, 7-5%). 

Thanks are due to Professor R. C. Kapoor, Head 
of Chemistry Department, for providing necessary 
Laboratory facilities and to the U.G.C., New Delhi, 
for the award of a Junior Research Fellowship to 

R. P. S. 

Department of Chemistry, R. P. Soni. 

University of Jodhpur, J. P. Saxena. 

Jodiipur (India), 

August 29, 1977. 
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CHEMICAL EXAMINATION OF THE LEAVES 
OF GUAZUMA TOMENTOSA KUNTH 

The presence of friedelin 3^-ol, friedeJin 3of-£.cetate, 
P-sitosterol besides a plant alcohol is reported from the 
leaves of Giiaziima fomentosa Kunth. 

Giiazuma tomentosa Kunth (N.O. Sterculeaceae) is 
a moderate sized deciduous tree’ indigeneous to tropical 
America and introduced into India^. The presence 
of kaempferol, quercetrin and kaempfeiitrin were 
reported earlier from the flowers of G. tomentosa 
Kunth^i. Isolation and characterisaticn of friedelin, 
^-sitosterol and betulin have been recently reported 
by us from the hexane extract of its bark^. Chemical 
examination of the leaves is now reported. 

The air dried leaves (1*2 kg) were extracted with 
petroleum ether. The extract after concentraticn 
left a residue which resisted crystallisation. It was 
chromatographed over a column of silica gel. The 
first three fractions (500 mj) of the hexane eluate gave 
only waxes. The next two fractions gave Compound A 
(0-08 m). Further elution with hexane: benzene 
(9:1) gave Compound B (0 -1 gm), with hexane-benzene 
(3:1) Compound C (0-5 gm), with hexane: benzene 
(7 :3) Compound D (l*0gm)and further elution w'ith 
hexane: benzene ( 1 : 1 ) and benzene did not yield any 
crystalline compounds. 

Compound A, CgoHr^^Oo, crystallised from petroleum 
ether-chlorofoiin as colourless shining needles, m.p. 
306-8®, —14®. It gave Liebermann Burchard 

test positive for triterpenes. It indicated acetoxyl 
group (1730 and 1250cm~i) in I.R. Compound Aon 
hydrolysis with 5% methanolic KOH furnished a 
compound, C 30 H 50 O, m.p. 300-301® which was identi¬ 
fied as friedelin 3a-ol by direct comparison (m.m.p. 
and I.R.) with an authentic sample. Compound A 
is thus friedelin 3a-acetate. 

Compound B, Cg^H^oO, crystallised from chloroform- 
petroleum ether as colourless needles, m.p. 278-279', 
H- 14°. It answered positive LB test for triter¬ 
penes and gave an acetate, m.p. 288-289°. Compound B 
was characterised as friedelin 3 / 5-01 by direct com¬ 
parison (m.m.p. and I.R.) and through its acetate with 
authentic samples. 

Compound C, crystallised from methanol as colour¬ 
less solid, m.p. 89-90° and was found to be a plant 
alcohol. 

Compound D, CojjHgfjO, crystallised from chloro¬ 
form-methanol as colourless needles, m.p. 137-138', 

— 36*5. It gave positive LB test for steroids 
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and Wiis idcniilicd js .'-sit ^sterol by comparison widi 
an authcnh'c sample (m.m.p. and l.R.). 

Our thunks arc due lo C'.S.l.R., New Oelhi, for the 
award of Junior Rcscarcfi bcliowship to one of us 
(V. S. M). 

DcpiuinKuit of A, S. R. ANiANt Ynrai. 

Chemistry, V. Survanauavana Mimrnv. 

And lira li’nivcrsa’ty, 

Waltair 530 003, Ain^ust 16, 1977. 
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.su.ay.t'st fhat lioth tlic amino suoups in 1, 3 aiui 1. d 
isomers react \\ith the .k ii! to form salt', in (}u‘ 1, 3 
isomer (he acid base reaction ai'>pc‘ars to hi- resrrickd 
to only one amino p.U'up due to steric eliecc and (he 
residua! 0*5 mole* of du* acid may bt* ascribed to a 
t.ondc*ns.i(ion readion as indicated below; 


Nil,. 

^ p Nir,,cis(),, 
s (> 


/“V 

NIC 


•Nir,,ClS();- 


d'he experimental results are in’ven in Table 1 


ROTi:N'rtoME'i'Ric: rriRAnoNs of 
HENZENKOIAMINFS IN NON AOUKOHS 
MEDIUM 

BliNZlvNIiDlAMINl’S were liefernuned potentiometri- 
rally in mefhylethyl ketone by Kreslikov and 
Aldarovak Kreshkov vt <//.- carried out diflerenttal 
ritrarions of mixtures of diamines in tidorofornv 
mcrhylethyl ketone medium. Ikith the lo'nujcs employed 
perchloric acid as a ticranf, 'I'he results repmted by 
the former e.rtnip were associated with an (‘rror <v{ 
I'Cff and the error reportevl by the latter e.roiip wa.s 
Vo. In the present invc'Stiyatum the isomeric benzetu' 
iliiimines liave been determined jiotemionietritally iti 
acetic acid-metltylethyl ketone nuslium usln,!': cldon)' 
sulphonic acid as a titranr. 'I'he avlvaJitara'S of nsitu* 
chloro.siilidtotitt* acitl in jdaee of perchlotic aciil have 
been descrilx'd earlier by Bao and Naidii*^' k 

Chloro.suIplu>nic acid ('BOIO was used without 
further jnirilit atiun. Acetic at id CHnil ) and methyl 
ethyl ketone (HDIIA were purified I^y the method 
used by Rao arul Naidu'k 'I'he thrta* beu'/enediamines 
were purifictf by the inefhtui recommended by Voe.eR^. 

Approximately IM sttuk solution of thlorosnlphonic 
aeui was prepared by aililiiu’; 7 ml of the ai iil ft> ?.5{) ml 
of chilled acetic aciil. 'riu- solution was tlien diluted 
with niethyletlryl ketone tt> obtain the solution of 
required concentration, Tht* acid stiliuion was 
.standardised j'nifentinmetrically employint': anhydron.s 
sodium carbonate as the primary standard. Wei.rjusl 
samples of bases were dissolved dirt'crly in the mixed 
solvent. 

'rifratkm.s of bases dissolved in I ; 1 aeivbkctone 
medium were carrieil out usini': the P.Iico jiTT meter. 
The exact end point was obtained by the calculation 
method given in the Hterature^h Base to aciil mole 
ratio was found to be 1 ; 2 in re.spect of I, 3 and 1, 4 
ben^icnediamines and the ratio was 1 : T5 in the 
of 1, 2 benzenediamine. These observatlon.s 


TMiUi I 



Ba.sc 

A moil nr 

mg 


taken 

found 

1, 

.1 henzenediamine 

4 02 

42*4 



21*6 

21*2 

1, 

3 hetizenediamine 

43*2 

42*4 



21*6 

21*2 

1, 

4 hen’/enediamine 

43-2 

42'6 



21*6 

21*2 


The data in the tal>le show that chlorosulpluvnfc 
aiid can be used suicessfully for (lit* deteirnination of 
semimiiro <|uanfifies of the three ilianune.s with an 
apparently nej'.aiive Ifi.vs and an error of • ' 'riie 

meihoil is more- aciurate than, that reported by 
Kri'shkov and Ald.uovak 

One of tile authors, P. Ik N.uMu. is .yratefu! to 
11.0.0. for awarding, a fellowsliip under I’.iculty 
Improvement Prog.ramni<*. 'fhe f.uilitit's provitled by 
the Oliemistry Di'partmenr of Sri Venkatoswara 
University (3dleg.e, 'I'inipati, are also ai knowledg.ed. 
Pliysitd Ohemical I.ah., Ik B. NAinil. 

,S, V. UnivtTsif*j% Ik R. Naipto 

Tirupati, July 2, IV)77, 

1. Kreslikov. A. Ik and Aidarova, N. Sh., 

Vys.ddlh Vchchtti, y.urcdtitt.Kfdm. TclJomf 
lOfiS, 8, 31(5. 

2. “ Bykova, I.. N. and Bevy,tier, Z, D. 7Jk 

Ohshch, Khim., 1065, 35, 1332. 
k Rao, K. C. M'. and Naidu, P. R., J. nhrtnumoL 
Chem,, 1072, 35, 420. 

4. — and , Tuhwfa, 1072, 19, 1465. 

5. Vogel, A. f., TcaY Pool' of VrutifCid OryatiJc 

O.hemisrry (Longmans'), 1051, p. 612. 
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Fast-West Ptrss, New Delliil, 1025, p. 5 5.>. 
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CHARACTERISATION OF L-DOPA IN SEEDS OF 
MUCVNA SLOAN El 

L-DOPA [3-(3, 4~dihydf0xyphenyl) alanine] is being 
used for symptomatic relief of Parkinson’s diseased 
Mucuna species aM. puriens, /TL andreana, M. miiti- 
slctm, M. boltoni, M. mens, Af, sloanei, M. purvita, etc.) 
are considered to be the richest natural sources of free 
L-dopa-. It is mainly concentrated in the seed embryo 
of these plants in concentrations of 6-9% w/w-. 
There has been no report so far on the L-dopa con¬ 
tent of M. sloanei grown in Nigeria. Quickening 
interest in the use of L-dopa in the treatment of 
Parkinsonism leads us to investigate and characterise 
this compound in Mucuna sloanei, a plant which is 
grown widely in deciduous, secondary and Savannah 
regions of the world, especially Nigeria, Ghana and 
Sieraleon. 

Experimenial 

Finely ground, defatted seed (50 g) was heated on 
a steam bath with 50 ml of 0‘1N MCI for 5 minutes. 
After cooling, the mixture was shaken vigorously 
with 30 ml of 95% ethanol, and centrifuged. The 
supernatant was separated and an additional 50 ml 
of 95% ethanol was added to the residue and shaken 
vigorously, to dissolve any L-dopa remaining. The 
sample was again centrifuged and the alcohol was 
mixed with the original supernatant and the residue 
discarded. The alcohol layer was subjected to T.L.C. 
analysis on silica gel G (0*25 mm) using solvent 
system propanol, ethyl acetate, water and acetic acid 
(20:19:10:1). A 0*1% solution of pure L-dopa 
in 0-lN HCl was used as a reference substance. 
Ninhydrin reagent was used for the detection of 
L-dopa on the chromatogram. A grey-blue colour was 
obtained for L-dopa in seed extract with hRf 0*60, a 
value identical with the reference L-dopa on the same 
plate. 

Further confirmation of the identity and configu¬ 
ration of L-dopa was obtained by, infra-red spectrum 
employing Perkin-Elmer instrument. IR spectrum of 
L-dopa isolated from the seed was in good agreement 
with that of pure L-dopa. 

Estimation of L-dopa in seeds of AI. sloanei was 
carried out by a colorimetric method described earlieri 
and was found to be 3*34% w/w dry powder. This 
suggests that Nigerian variety of Al. sloanei has a 
low yield of L-dopa compared to the value of 6-9% 
for the same species grown in U.S.A.2. 

Department of Pharmacy and P. P. RAI. 

Pharmacology, M. Saidu. 

Ahmadu Bello University, Zaria, 

Nigeria, W. Africa, 

June 9, 1977, 


I. Daxcnbichler, M. E., VanEtten, C H., A?’- 

Hamilton, E. and Earle, F. R., }. Med' Chc>'- 
1971, 14, 463. 

j2. Bell, E. A. and Janzen, D, H., Nature^ 1971, 

136. ’ j 


SYNTHESES OF 5, 5-(/y-PHENYLENEDIAMlNf* 
DISAZO)-, AND 5, 5'-(^-DlANlSIDINEDlSAZO)* 
8-HYDROXYQUINOLINE 

The formation of a disazo dye of S-hydroxyquinidiiic 
by coupling with benzidine is well knowni. 
a pyridine solution of 8-hydi oxyqt inoline has betJ' 
used for preparing disazo dyes with j^-pl-enylcnoi*' 
amine and o-di..nisidine. Pyjidine medium is vci) 
suitable for coupling reactions-’^ 

Experimental 

Preparation of 5, 5'-{p-phenylenediaminedisazo) 

5, 5'-{o-dia/nsidi/7edisazoyS-JiydroxyqumoIine.-~0‘l 
of (i) p-pheiiylenediamine dissolved in 300 ml iu*: 
water containing 20 ml of concentrated HCl, I'f 
(ii) t>-di-misidine dissolved in 30 ml of concentrated 
HCl and 400 ml of boiling water, is cooled to 5^ wiili 
ice, 30 ml of concentrated HCl added, and the solution 
tetraazotised with 0*2 mole of a concentrated aqucoii-i 
sodium nitrite solution. After a brisk etfervescciiu' 
of gas, the solution becomes clear and gives only i 
faint blue colour with starch-iodide paper. Tiis 
solution is poured slowly into a solution of 0*2 irn'ic 
of 8-hydroxyquinoiine in 50 ml of dry pyiidine and th' 
mixture is stiried for ca 1 h and is kept ovcjniith. 
The solid is liltejed, washed with water and diied 
J50L 

The purity of products was established by anaiv,sD 
and TLC. 

Both the compounds are dark red brown in colour, 
amorphous, sparingly soluble in chlorofoim, cajboi!* 
tetrachloride, ethanol, etc., but fairly solbubje in 
dimethylfoimamide. Melting points (unconeclcii) 
of 5, 5'~(<?-dianisidinedisazo)-8-hydroxyqL:incline and 
5, 5 -(p-phenyIenedic.minedisazo)-8-h.ydioxyqi.molinca!c 
respectively 265° and 200° (d). These compounds 
behave as excellent ligands and form metal complexes , 
which are useful for analysis. | 

Elemental analysis indicate the formula Co 4 HjgNj.(t j 
for 5, 5'-0-phenylenediaminedisazo)-8-hydioxyqi inn- j 
line (found C=67*89%, H == 4*45%, N = 19*23;’:; | 
required C = 68-23%, H = 4-30%, N = I 

For 5, 5'-(c>-di misidmedisazo)-8-hydioxyqi!inoline he ; 
formulaisC32H24Ng04 (found C= 68*52%,H = 4‘42;',, 

N == 14*97% ; requhed C « 69*05%, H = 4*35«; 

N = 15*10%). 

The i.r. spectra (in Nujolmull) shows bands at 3100, 
1570, and 1375 cm~i corresponding to 0-H stretching, 
N=N stretching and C-N vibrations^ respectively . 
in 5, 5'-(p-phenylenedianiinedisazo-8-hydroxyquinolinc : 
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In 5 , 5 '-(i?-ciianisidiaedisa,zo)- 8 -]).ydiOxyquinojinc, bands 
are observed at 3105, 1572 and 1370 

corresponding to the above three assignments, as v/eJl 
as at 1220, 1020 , 430 cm-^ due to OCHj. 

On the basis of structure proposed by Boyd^ for the 
disazo dye derived horn 8 -hydroxyquinoiine and 
benzidine, the structures of the dyes reported here 
are 



I. 5, S'-fp-phenylenediaminedisi'ZoI-S-l'ydroxyquinc¬ 
line. 



IT. 5, 5 '-(<?-dianisidinedisazo)- 8 -l''ydioxyquincline. 


The coupling occurs on position five, /.e,, p-to the 
OH group of 8 -hydroxyquinoline and not at position 
seven i.e., o- to the OH group^. This is evident because 
though the o-and p-positions are sites of high electron 
density,i?-is favoured^'h’because of the following fac¬ 
tors : (i) Steric effect due to large entering group^ 
(tetrazoniuni electrophile), prevents coupling at posi¬ 
tion seven, (ii) Polarisability effect (+ E) created by 
the electrophile selectively activates p-position^. 

(iii) Inductive effect in the phenoxide ion (— I) through 
its direct effect create an electrostatic potential dilfei ence 
between c- and p-positions making p-more rich in 
electron density^^ The above two effects result in 
the establishment of considerable election density 
difference, and the tetrazonium cation which is very 
sensitive to small electron density differences^^ due to 
its lower stabilityl^ concentrates at the p-position. 

(iv) Furthermore mesomeric effect in the phenoxide 
ion can give both o- and p- quinonoid transition state 
for o- and p-substitution respectively but since p-quino- 
noid form is much more stable^^ it tends to couple 
at terminal (p-) carbon atom in the conjugated series 
of double bonds. 

Work on the metal complexes of these dyes is in 
progress and will be reported in subsequent communi¬ 
cations. 

The authors are thankful to the Council of Scientific 
and Industrial Research, New Delhi, for supporting 
the work. The results of elemental analyses s.nd i.r. 
spectra were obtained through the couitesy of 
Dr. R. S. Grewal, Director, CIBA-GEIGY Research 
Centre, Bombay, which is grafefully acknowledged. 


Chemical Laboratories, V. Banbrjiu. 

University of Allahabad, Arun K. Dby'*'. 

Allahabad, June 27, 1977. 
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NEW METHODS FOR THE SYNTHESIS OF 
BENZOXAZOLIN-2 ONES 

Two new synthetic methods have been developed to 
give good yields of benzox?zo]in-2-cncs (I). 

Benzoxazolin-2-ones (T) are biologically versatile 
compounds^The reaction of phosgene® with o- 
aminophenols or their fusion with urea^arc the general 
methods for obtaining them ; while these methods 
give good yields of unsubstituted bcnzoxazoiin- 2 -one, 
the yields are generally lower in the case of substituted 
derivatives. In addition, the use of phosgene is 
hazardous. We wish to repoit two new methods for 
the synthesis of T. 

In the first procedure (A) (?-?.minoph.enol (0*1 mole) 
and Urea (0*11 mole) were refluxed with excess of dry 
pyridine for about 14 his. Working up the reaction 
mixture furnished I (R H) as a crystalline solid, 
m.p. 136-138°®”^ in 80% yield. The method was 
successfully applied for the preparation of substituted 
I (R = COgH, COgMe) with excellent results. 
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The secojid method (B) involved the desulfurisation of 
^enzox'3Zc!iii-2-th.ione^ (III) in DMSO. The latter 
(O'01 mole) in DMSO containing 5 drops of cone, 
was kept at room temperature for 2 weeks. 



Benzoxazolin-2-one (I, R = C02Me) was prepared 
similarly by methods A and B. In another method 
5-carboxy-benzoxazolin-2-one (1*79 gm^O-Ol mole), dry 
methanol (15 ml) and thionyl chloride (1*5 ml) were 
refluxed for 12 hrs. The solvent was removed and 
the residue neutralised with 5% sodium bicarbonate. 
The product was recrystallised (water), m.p. 197® 
(Lit.^, m.p. 196*5°), yield 1*46 gm (76%). The product 
obtained was identical with that obtained by methods 
A and B (m.p., m.m.p.^I.R. and T.L.C.) ; I.R. (KBr) : 
Vmar = 3210(NH), 1780 (C=0, ring), 1690 cm-i 
(C==0, ester). Calcd. for CgH^NO^^, N=7*25, 
Found N== 7*51%. 


5-Carhomethoxy-3-phenylamiftomethyIbenzoxazoUn-2-oj7e 
(11, R = CO^Me) 

Aniline (0*93 gm) and formalin (1ml) were added 
to a boiling ethanolic suspension of I (l*93gm, R= 
CO.^Me) with shaking. The reaction mixture was 
stirred for 10 min. and the product was recrystallised 
from ethanol, m.p. 188-189° yield 2*0 gm (70%);T.R. 
(KBr): (NH), 1760 (C-O, ring) 1700cm--i 

(C=0, ester); N.M.R. (CDCI3) : <7= 3*90(Me). 

4- 74 (CH.,), 5*30 (NH), 6*70-7*90(Ar-H). Calcd, 

for N = 9*39. Found N = 9*39%. 

n (R = COaMe) prepared from I (R = COaMe) 
obtained by all the three methods was found identical 
(m.p., m.m.p., I.R. and T.L.C.). 

5- Carboxybenzoxazolifi’l-one (/, R == CO^H) 

Method A : 3-Amino-4-hydroxybenzoic acid (15*3 gm, 
0* 1 mole) and ure?. (6*60 gm, 0*11 mole) were refluxed 
in 30 ml of dry pyridine for 14 hrs. The product 
thus obtained was recrystallised from ethanol, m.p. 
>2970; (Lit.io, m.p. 336-338^), yield 14*6gm (82%). 

Method B : 3-Amino-4-hydroxybenzoic acid (15*3 gm) 
and urea (8*0gm) were fused at 150° and kept at this 
temperature for 4 hrs. Working up the reaction mix¬ 
ture gave the expected product, m,p. > 297 ° , yield 
10*7 gm (60%), 


The authors th ank tlic Head of llie Chemistry Depail* 
ment, CSIR, "New Delhi and Dr, R. S. Kapil for provid¬ 
ing facilities, financial assistance and spectral/analytical 
data respectively. 

Department of Ch.crnistry, Rajendra S. Varma. 

Lucknow University, Anup Kapoor. 

Lucknow 226 007, 

August 29, 1977. 
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THERAPEUTIC EVALUATION OF ANTIMYCOTIC 
DRUGS IN REPEAT BREEDING BOVINES 
DUE TO MYCOTIC INFECTIONS 

The role of mesophilic and thermophilic fungi in 
causing repeat breeding, mctiitis, abortion in females 
and seminal vesiculitis and orchitis in males has 
recently been recognised by Zeverva and Repko^, 
Saxeiia and Pathak“ and Ainsworth and Austwick^. 

In the Present investigation an attempt has been 
made to evaluate a broad spectrum antifungal drug 
that could be elTectivc against fungi found in repeat 
breeders. 

Fungi were isolated to the extent of 83% from 
mucopurulent discharges of 92 repeat breeders on 
Sabouraud’s dextrose agar (Saxena*^ and Lachenicht 
and Potel*'"). They included Aspergillus 21% {Asper¬ 
gillus fumigatiis, A. niger, A. terms, A. cheveleri, A. 
flaviis), Candida albicans and other Candida species 
6%, Cladosponum 10%, Pemcillium 6%, Alternuria 3/^. . 
Mucor 9%, Rhizopus 6%, Geotrichum 2%, Cryptococcus 
1%, Ciirviilaria 8%. Other t.Yped fungi were 11% 
{Phialaphora, Sporotrichiim, Scopidriopsis, Bofrytis, 
Allescheria and Fiisidiutn) closely matching the 
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isolates of Indian soil. No fungi could be isolated 
from 17% cases of repeat breeders. 

In vitro drug sensitivity was tried against A. cheve- 
leri, A. terms, A. fuinigatiis, Fnskliiim, Candida and 
Curvidariu species of fungi with 18 drugs (Table I) 
and the zone of growth inhibition recorded (as slight 
and marked) after the technique cf Grigorin and 
Grigorin^. Only three drugs, useful in vitro drug 
sensitivity test, were tamponed as 1% solution in the 
vagina and cervix of repeat breeders, at four days 
intervals in three groups and the result of therapeutic 
efficacy compared by the conception of animals 
(Table 11). These three groups had all the fungal 
isolates as noted above from their cerviccuterine 
discharges. 

Out of the 18 compounds tested in in vitro (Table I) 
1% solution of copper sulphate and mercuro- 
chrome had the same fungicidal activity as possessed 
by the expansive drugs Otamadyl (Dibromopropa- 
madine isoethionate 15% and diamidinodiphenyl- 
amine dihydrochloride 5%) and Talsutin ovulets 
(Amphotracin B 50 mg and Oxytetracycline 100 mg). 
Mycostatin (Nystatin) was slightly inhibitory to the 
growth of Fusidium and Candida albicans species. 
Crystal violet, potassium permanganate lotion and 
Ampicillin had growth inhibitory effect against Candida 
only while Lugol’s iodine the most widely used vaginal 
antiseptic in veterinary practice had very slight effect 
against Aspergillus species. 

Apart from the antifungal activity shown against 
limited species of fungi in the in vitro study, copper 
sulphate and mcrcurochrome appeared clinico-thera- 
peutically efficacious to the extent of 78% and 56% 
respectively in repeat breeders against other isolates 
also (Penicilliiim, Alternaria, Mneor, Rhizopus, Alles- 
cheria boydii, Scopidriopsis and Phialaphord) present 
in the uterus and not tested in the in vitro test. One 
repeat breeder cow with Cryptococcus neoformans 
isolation responded well to 1% crystal violet intra- 
vaginal tamponing (Table IT). 

The intravaginal application of these cheap anti¬ 
septics may find wide use in overcoming repeat breed¬ 
ing problem in animals. Earlier workers (Ciszowski”, 
and Saxena®), have also commented over the superiority 
of copper compounds in fungicidal activity. Talsutin 
infusion in 15 ml distilled water after the technique 
of Sachii et al}^ has also given encouraging results 
in reducing bacterial as well as fungal infection of the 
repeat breeders. 

Copper sulphate and mercurochrome both as 1% 
aqueous solutions and Otamadyl (M and B) intra¬ 
uterine tamponing were found to possess antimycotic 
therapeutic efficacy to the extent of 78%, 56% and 50% 
respectively in preventing mycotic repeat breeding. 
Their antimycotic spectrum appeared against Asper¬ 
gillus cheveleri. A, fumigatiis, A. tetrrus, Candida 


Table I 

In vitro drug sensitivity against fungi 


Fungi isolated from repeat breeders 


A. 

cheve¬ 

leri 

A. A. 

terms fiimi- 
gotus 

Fusi¬ 

dium 

Can¬ 

dida 

albi¬ 

cans 

Cur- 

vularia 

Otamadyl 

(M and B) M 

M 

M 


M 


Talsutin 

(Squibb) M 

M 

M 

S 

S 


Copper sulphate 

1% M 

M 

M 

S 

M 


Mercurochrome 

1% M 

M 

M 

S 

M 


Sodium chloride 

1% s 

M 

S 

s 

S 

S 

Potassium 
permanganate 
lotion 1:1000 .. 




S 


Lugol’s iodine 

1% s 

S 

S 




Mycostatin 

20 mg/m I 



s 

s 


Crystal violet 

1 o/ 
l/o 




s 


Ampicillin 

20 mg/ml 




s 



Lactic a:id 1% 'n 
potassium 
metabisul- 
phitc 1% 
sodium meta- 
bisulphite 1% 
sodium thio¬ 
sulphate 1-4% 
benzyl 
benzoate 1% 
Ncbasulph. 

(Pfizer) 
GrisofuJvin 
20 mg/ml 
Bifuran (SBCF) 


Ni = Marked, S = Slight j .. ~ Not sensitive. 

albicans, Fusidium in in vitro drug sensitivity trials 
and, in addition, against infections of PenicHliimi, 
Alternaria, Miicor, Rhizopiis, Allescheria boydii, Phiala- 
phora and Scopidriopsis species of fungi in repeat 
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Table H 

Clinical trials against fungal repeat breeding cases 


Number of repeat breeding cases 


Cows Biiffaloes 


Fungal isolates 


Drug tried 


Results 


2 (Brand Nos. 

7 (Brand Nos. 

C. albicans, Penlcilliiim, 

Copper sulphate 

Pregnancy restored and calved 

702 and 35!) 

321,43,394 
37, 393, 145 
81) 

- Alternaria, Mucor, 
Aspergillus, A. terms, 
Rhizopus, Phialaphora, 
Curviilaria 

1% tamponing 


1 (155) 

2 (376,146) 

Aspergillus, Alternaria, 
Rhizopus, Scopulriopsis 

—do— 

Chronic cases of cervicitis; 
did not respond; non- 
pregnant 

2 (125,141) 

2 (146, 74) 

3 Aspergillus species 
Geotrichum, Candida, 
Penicillium 

Mercurochrome 1% 

Cases of cervicitis; non¬ 
pregnant 

... 

4 (410, 93,94, 
425) 

Aspergillus, Allescheria 
boy da, Scopulriopsis, 

A. t err us 

__^do— 

Pregnant and calved 

1 (884) 

•• 

Aspergillus and Penicil¬ 
lium 

Otamadyl 

Cervicitis, non-pregnant 

1 (136) 

.. 

Aspergillus, Mucor 

—do— 

Pregnant and ealved 

2 (403, 385) 

A. terras, Penicillium 

Control 

Remained repeat breeder 


2 (144, 83) 

Mucor and Curvularia 

—do— 

Pregnant and calved 

1 (Private) 


Cryptococcus neoformans 

Crystal violet 

Pregnant and calved 


breeding bovines. A single case of Cryptococcal repeat 
breeding cow responded well to 1% crystal violet 
intrauterine tamponing. 

The authors are thankful to Dr. Maya Sanyal, 
Mycologist, School of Tropical Medicine, Calcutta, 
for typing some of the fungal isolates. 

Medicine Department, S. C, Saxena. 

C.S.A. University of Agriculture 
and Technology, 
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Bihar Veterinary College, S. M. Tshaque. 
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BLOOD COPPER CONTENT AND MINIMUM 
MOLECULAR WEIGHT OF HAEMOCYANIN OF 
CRYPTOZONA LIGULATA (FERRUSAC) 

There is extensive literatuie on the chemistiy and 
biology of the haemocyanins'^'h The aitlncpcd rnd 
molluscan haemocyanins have been shown to be 
distinct in their copper content and molecular weigltsh 
In the present note an attempt has been mr.ce to deter¬ 
mine the copper and haemccyanin content and the 
minimal molecular weight of the haemccyanin in the 
blood of active, aestivated and naturally revived snail, 
Cryptozona ligulata. 

The snails were collected and maintained in the 
laboratory as described earlier®. Haemccyanin was 
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Prepared according to the procedure given by Konings 
But the haemocyanin solutions were dialysed 
for 24 hours against 25 mm EDTA in 0*1 M Tiis-HCi 
huflfer, pH 8*0, the noimal blood pH of the snail. 

Tlie copper and the protein contents were estimated 
in. the blood as well as in the purified haemocyanin 
solutions by the methods of Barnes and Rothschild^ 
and Lowj-y etal? respectively. Haemocyanin content 
in tHeblood was calculated by dividing the blood copper 
coiitent by the fraction of copper in the purified haemo- 
cya:nin\ The minimal molecular weight of the haemo- 
cyaiiin containing one atom of copper is given by divid¬ 
ing the atomic weight of copper (63-54) by the fraction 
af copper present in the purified haemocyanin'^ 


increases with decreasing oxygen tension in the Ampuj- 
jar id snail, Marisa cormcrhiis^^, In C ligulcto, 
the incieased ccncentjaticn of hrcmccyanin (36*JJ/3 
during aestivation suggests that the blood has a greater 
binding capacity for oxygen in hypoxic condition^. 
During natural revival the haemocyanin concentration 
is maintained which suggests greater oxygen transport 
to meet the elevated metabolic rate^^* in order to attain 
the normal physiological state. 

The per cent ratio of copper/total portein in the 
blood of C. ligiilata is diffeient in the three cenditiens 
(Table I). In the purified haemocyanin of C. Ungulate:, 
the copper content is 0’25% in the active, aestivated 
and naturally revived snails (Table I) and this is in 


Table I 


Chopper and protein content in the blood and purified haemocyanin of C. ligulata. Values are mean i S.D. of 

10 individual observations 



Active 

Aestivated 

Naturally revived 

Bload : 

Copper (/xgm/ml) 

31-30 ± 2-76 

42-60± 3-67* 

42-90 ± 4-55* 

Xdotal protein (mg/ml) 

21-52± 3-2[ 

18-59 ± 1-35* 

20-26 ± 1-73"“ 

Copper in Total protein 

0*15 

0-23 

0-21 

Haemocyanin (mg/ml) 

12-52 

17-00 

17-16 

Wuter content (% gm. wt.) 

98-23 ± 1*25 

90-15 ± 0-95* 

98-10 d: 0-59^''^ 

Furi/ied Haemocyanin : 

Copper (ftgm/ml) 

27-50 ± 1-32 

34-80 i 1-84* 

39-00 i 2-10* 

Frotein (mg/ml) 

ll-OOi 1-75 

13-90 :ii 0-92’^ 

15-60i M5* 

Copper in Haemocyanin 

0-25 

0-25 

0-25 


* P < 0*001. N.S. = Not significant. 


From Table I it is clear that in the blood of C, ligulata, 
lie total protein content is low during aestivation; 
liex-e is no significant difference upon revival, suggesting 
he Litiiisation of blood proteins during aestivation. 

Xlae blood copper content increased during aesfi* 
ution and also upon revival (Table I) and the haemo' 
yamin content followed the same pattern. The increase 
1 copper content of aestivated snails could be due 
itlier to the dehydration of blood by 8*1% (Table f) 
to the release of copper from the hepatopancreas 
/hich. is known to store copperIi'i the naturally 
evived snails, even though the water content in the 
ilood. is restored almost to the normal level, the copper 
ontent is higher as in the olood of aestivatea snails, 
uggesting that more haemocyanin is needed for 
evival. 

OjLring aestivation the snails live in low ambient 
tension^^. The extraction efficiency of oxygen 


agreement with the other gastjopod hacmocyanins^ 
(Table II). 

Table II 

Copper content and the minimal molecular weight of the 
haemocyanin of C. ligulata compared with other 
gastropods^" 


Species 

% Cu 

M/Cli 

Ref. 

Busy con canali- 




culatum 

0-245 

25,900 

15 

Helix pomatia 

0-250 

25,400 

16 

Murex trunculus 

0-257 

24,700 

17 

*Cryptozona ligulata 

0-250 

25,420 

.. 


* Present investigation, 
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The minimal molecular weight of the haemocyanin 
of C. ligulata is 25,420 (Table II), estimated upon the 
basis of its copper content (0*25 x 10”“). One mole¬ 
cule of oxygen combines with a functional unit of 
haemocyanin containing two atoms of copper^. On this 
basis, the minimal molecular weight of the functional 
unit of haemocyanin of C ligulata would be 50,840. 
From Table II it is clear that the functional units of 
gastropod haemocyanins are almost similar. 
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ISOLATION & BIOLOGICAL ACTIVITY OF 
A STRAIN OF STREPTOMYCES GANMYCICUS 
AND STABILITY OF THE ANTIBIOTIC 
SUBSTANCE PRODUCED BY IT 

Tpiis paper deals with a new strain of Streptomycei 
ganmyciciis antagonistic to Colletotridchum grominicoja 
(Ces.) Wilson inciting anthracnose in sorghum. 
Morphology and Cultural Characteristics 

An actinomycete (Isolate No. S-15) was isolated 
from the soil of cultivated fields of Sikandra at Agra 
adopting dilution plate technique** on Thionton’s 
agar^. 

The actinomycete (S-15) is a chromogenic type, 
produces soluble pigment on natural media, is melanin 
positive and shows acidic reaction in milk. It slowly 
liquifies gelatin, hydrolyses starch and reduces nitrate 
completely. It utilizes best the glucose, maltose and 
rhamnose as the carbon sources, whereas arabinose 
and xylose were poorly utilized. 

Vegetative mycelium is white, non-septate and mono* 
podially branched forming tough textured growth on 
solid media. Aerial mycelium is abundant, rosy white 
to grey in colour, sporopliores as extended long and 
open spirals. Spores in chains (Fig. 1), are oval to 
short cylindrical, l'0-l*6x J*6-2-2/t, wall spiny 
when examined under electron microscope (Fig. 2). 
The isolate S-15 was placed in section “Spira”*and 
“Grey” series^. 

The strain S-15 resembles S. ganmyciciis in surface 
configuration of spores, which is considered a constant 
and reliable taxonomic criterion for the classification 
of Streptomyces species^'However there are 
some differences between the two in cultural characte¬ 
ristics. In sucrose-nitrate medium S-15 does not pro¬ 
duce pale yellow soluble pigment like S. ganmyciciis. 
Similarly on starch agar, vegetative mycelium in S. 
ganmycicics is yellowish brown- whereas it is whitish 
brown in S-15. Therefore Isolate S-15 has been consi¬ 
dered as a new strain of Streptomyces ganmyciciis 
FIcsoya and Soeda. The validity of identification has 
been confirmed by reference to the Central bureau 
voor Schimmelculturcs, Baarn, The Netlierla 
Biological Activity 

The new strain of S, ganmycicus was found to possess 
marked antagonistic activity against Collet of richiim 
gramimcola. The activity of the strain was further 
tested by streak method against other micro-organisms. 
The culture was inoculated by spore suspension as a 
broad streak about the edge of the petri plate, on 
potato-dextrose agar medium. After three days of 
incubation at room temperature the different micro¬ 
organisms were streaked at right angle to the actino¬ 
mycete streak. The inhibition zone if formed was 
measured. Thus it was found that the new strain of 
S. ganmycicus was also active against Altenaria 
alternata, A. brassicae: Aspergillus erythrocephaks, 
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A. flams, A.flavipes, A.fiimigatus, A. nidulans, A. lUger, 
A. sydowii, A. tamerli, A. terms\ Chaetomium spirale; 
Cladosporium cladosporoides \ Cochlloboliis specifier \ 
Ciinniughamella echinidafai Citrvularia prasadi, C. 
tiibercidata, C. verriicidosa * Drechslera halodes, D. 
hawuiiensis, Drechslera state of Cochliobohis sativns, 
Drechslera state of Trichometasphaerea holmii ; Fusa- 
yiiim concolor, F. eqiilseti, F. fusaroides, F. heterospo- 
riiim, F. monUiforme, F. oxyspornm, F. semi tec turn; 
Miicor hiemalis\ Nodulosporium grlseobrimneum; 



Figs. 1-2. Fig. 1. Electron! microj^kotographL of 
a new strain of S. ganmycicus showing a spore 
chain. Fig. 2. Electron microphotograph of 

S. ganmycicus showing a spore with spiny wall. 


Penicillium citrimim, P. liiteiim, P. spiculisoporiim, 
P stcckili Stachyboirys atra; Triclwihechmi rosenm; 
Trichoderma lignoruni Bacillus subtil is aud Staphylo-' 
coccus sp. 

Stability of the Antibiotic Substance 

The antibiotic picciticcd by the new strain of S. 
ganmycicus is thcrmolabilc. It k.ses its activity at 
temperatures of 50*" C and above or when diluted with 
water. Upon storage the activity is also lost, the loss 
being more rapid at liigh tempcraUiie (30-35'' C). 
pH of the culture broth also influences its activity. 
It is lost both at higher (8-5) and lower (4-5) ranges 
but more rapidly in the acidic side. The antibiotic 
can be stored without any appreciable loss in its acti¬ 
vity for 36 days at pH 7*6 and temperature range 
C. 

The antibiotic is readily sholuble in //-butanol and 
differs from carzinomycin produced by S. ganmycicus. 
The antibiotic prodLccd by S-I5 is a non-polycnic, 
polymeric prod’ ct of amino sugars containing - NHo 
andOH groups. 

The authors wish to express their thanks to the 
Director of JALMA, Agra, for election miciopfoto- 
graphy, to the Director, Centraalbuicau vcor Schim- 
melculturcs, Baa.rn, for idcntilication, and to Univcisity 
Grants Commission for financial help. 
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Agra College, Agra, and 
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Banaras Hindu University, 

Varanasi, India, August 4, 1.977. 
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TWO NEW SPECIES OF HYPHOMYCETES 

Two new species of Hyphomycetes, viz., Hetevoconium 
Hgnioolmn and Taeniolella ligmcola are being described 
from Mount Abu, Rajasthan. 

f 1 ) Ueteroc(Jnium ligfiicolum Panwar & Chauhan 
sp. nov. 

Coloniae effusae, brunneae ad fuscas, mycelium 
plerumque superiiciale, hyphae 2 *7-5 *4 crassae, 
brunneae; Conidiophora ex hyphislateraliter exorienta, 
nonramosa recta vel flexuosa, ferruginae ad brunnea in 
colore, laevia usque ad 25 M longa et 4—5*5 p- crassa. 
Cellulae conidiogenae, monoblasticae, integratae, termi- 
nales, cylindricae; Conidia apicibus, conidiophororum 
portato catenata, simpliciae, cylindrica cum extremis 
truncatis seu rotundatis, usquead brunnea 1—4 septata, 
laevia 13*5-32*5 X 5 *4-8*5 p (Fig. 1). 



Typus lectus in lingo emortuo in loco Mount Abu 
die October 1976 a, K. S. Panwar et J. S. Chauhan et 
positus C.M.L, Kew Herb IMI 199273 typus et Botany 
Department, University, of Jodhpur, Coll. J.U.M.L. 613. 

Colonies effuse, brown to blackish brown. Mycelium 
mostly superlicial, hyphae 2*7—5*4 u thick, pale-brown. 
Conidiophores arise laterally from the hyphae, 
unbranched, .straight or flexous. mid to dark brown, 
smooth, upto 25 P Wng and 4-5*5 jx thick. Conidio- 
genou.s cells monoblastic, integrated, terminal cylindri¬ 
cal. Conidia borne at the tips of conidiophores, cate¬ 
nate, simple cylindrical wdth truncate or rounded 
ends, mid to dark brown, 1 to 4 septate* smooth, 
13-5-32-5 X 5*4-8-5 //. 

Collected on dead twdgs from Mount Abu by K. S. 
Pan.war and J. S. Chauhan on October 1976 and depo¬ 
sited in C.M.L, Kew Herb I.M.I. 199273 a.nd Botany 
Department, University of Jodhpur, Coll. J.U.M.L. 613- 

The present fungus is quite distinct from the four 
known species of this genus in the shape, size and 


septation of the conidia. However, it comes j 

tieterocoiilnm iolanmmri (Sacc. & Syd.) M. B* ^ j 

in the septation and size of conidia but dififet^ \ 

shape of conidia and the size of conidiophore. 

(2) Taenioldla lignicola Pan war and Chauhan 
Coloniae effuse fuligineae. Mycelium 
parte superficiale et parteimmersum in 
2 *5-4 *5 p crassLim, brunneum, sine conidi^^L'^^^^’^^’* 
Conidia cellulis conidiogenis exorienda, quae 
producentur a mycelio obsoleto lateralifer, 
terminaliter. Conidia, catenulata cum 
ramosis catenis. Conidia recta seu flava, truncitf**- 
uteosque tcrmmoscum septa transversa crassa ‘ 

27-108 X 12-15 P (Fig. 2). 



Typus lectus in lingo emortuo in loco Mount Abu 
die September 1974 a K. S. Panw^ar et J. S. Chaulm 
et positus. C.M.L, Kew Herb IMI 189377 (B ) ry|nh 
et Botany Department, University of Jodhpur, Co!!. 
J.U.M.L. 427 (B). 

Colonies effuse, dark-browm. Mycelium scanty, juiilj 
superficial and partly immersed In the siibstratuiu, 
2*5-4*5// thick, dark-brown. Conidiophore alwiit. 
Conidia arise from conidiogenous cells which au 
directly produced by the obsolete mycelium larff.ii!)' 
( 1 .S well as terminally. Conidia catenulate, the th.ii!! 
may be simple or branched. Conidia stralg^hr or 
flexLious, truncate at both ends having 8 to 22 thid: 
transverse septa, 27-108 X 12-15 P> 

Collected on dead wood from Mount Abu by K, 
Panwar and J. S. Chauhan on September 1974 ani 
deposited in CMJ., Kew Herb I.M.I. 189377 (ij. 
and Botany Department, University of Jodhpur, (V'!!, 
J.U.M.L. 427 (B). 
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The present fungus comes close to Haeniolella 
i'lidis (Sacc.) Hughes but differs in the size and 
septation of the conidia, moreover the conidia arc 
produced in branched chains. 

The authors are grateful to Dr. M. B. Ellis and 
Dr. B. C. Sutton for the help in the identification of 
fungi. Thanks arc due to Prof. H. C Arya for provid¬ 
ing laboratory facilities and to Rev. Father William 
Barracos for the Latin translation. The financial assis¬ 
tance received from C.S.LR., New Delhi, is gratefully 
acknowledged. 

Mycology and Plant Pathology K. S. Panwar. 

Laboratory, J. S. Chauhan. 

Department of Botany, 

University of Jodhpur, 

Jodhpur, India, 

Alay 9, 1977. 

1. Ellis, M. B., Dematiaceous VLyphomycetes, 

Commonwealth Mycological Institute Publi¬ 
cation, England, 1971. 

2. —, More Dcmatmccons Hyphomycete.^, Common¬ 

wealth Mycological Institute Publication, 
England, 1976. 


A NEW AECIDTUM FROM BURMA 

SiNC-E no rust has so far been reported on Artobofrys 
(Fam. Annoiiaccac) (Laundon—personal communication 
1975) and rust fungi are obligatory host-specific 
parasites, the following new specific taxon is proposed 
to accommodate the rvst infecting Arfabotrys sp, 

Aecidiiim artaboiiydis Thaung sp. nov, (Fig. 1) 

Spermogoniis epiphyllis, in maculis flavo-a.iirantiis 
necroticis infcclionis acciis intcimixtis, siibepidcr- 
malibus, late ad latissimc obovatis, usQue 150 j,im latis 
et]40 ^iinaltis, extypis 1 sensu PTiratsukaeae et Cum- 
minsii (1963). Acciis ampligenis, in gregibus dispositis 
inter vel sine spermogoniis, subepidermalibus, 
criimpentibus, plerumque cupulatis, usque 185~!259/£m 
latis, 370-630/tm altis; cellulis peridii luteoHs, ellip- 
soideis, 26-31*5 (-35) x 10-15 (-16*5/tm), parietie 
exteriori usque 3*5jtim crasso, valde sculpto; aecio- 
sporis globoideis vel polygoniis, (13-) 15-18*5 

(-20*5) X 14-15 (-17/tm); membrana 1-2*5 jum crassa, 
sulphureis versus luteolo-aurantiacis, verruculcsa. 

In foliis vivis Artabotrydis sp., Thondon village en 
route Maymyo, Maung Mya Thaung, 18 May 

1975, IMI 194468 holotypus. 

Spermogonia epiphyllous, intermixed with aecia in 
yellow-orange necrotic infection spots, subepidermal, 
broadly to very broadly obovate, up to 150 /tm wide 
and HO^m deep, of Type 1 of Hiratsuka and Cummins 
(1963). Aecia amphigenous, disposed in groups with 
or without spermogonia, subepidermal, erumpent, 
mostly cupLilate, up to 185-259/tm wide, 370-630/£m 




Fig. 1. Aecidium artaho/rydis (>: 400). A. Sec¬ 
tion through spermogonium on leaf; B. Section 
through aecium on leaf ; C. aeciospores and peridial 
cells. 
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deep; peridial cells pale yellow, ellipcsoid, 26-3J-5 
(-35) X 10-15 (-16*5 ^m); wall exterior up to 
3*5 lira thick:, strongly-sculptured; aeciospores globoid 
or polygonal (13-) 15-18*5 (-20-5) x 14-15 

(~17/tm); wall 1-2* 5/tm thick, sulphur yellow to 
pale yellow-orange, verruculose. 

Dept, of Plant Pathology, Maung Mya Thaung. 
Institute of Agriculture, Yezin, 

Pyinmana, Burma, 

August 3, 1977. 


1. Hiratsuka, Y. and Cummins, G. B., “ Morphology 
of the Speimogonia of the Rust Fungi,” 
MycologiQy IS63, 55, 487. 


A NEW TRIMMATOSTROMA FROM SOIL 

During the study, of ecological distribution of soil 
fungi, a species of Trimmatostroma was isolated from 
soil samples collected from coffee plantations at 
Anantagiri (A.P.). On comparison (Ellis.*>^) it was 
found to be a new taxon which is described below. 
Earlier T. hetulinum (Corda) Hughes (^z=:Coniothecmm 
hetultnum) was reported to have been isolated from 
soils of‘Ireland (Barron) The present fungus was 
also found to differ from T. cordaicis (Sharma and 
Singh'") and T. Hughesii (Rao and Subedar*^) described 
recently from India. 



Fig. 1. Trimmatostroma indica sp. nov. A. Part of 
stroma with conidiophore and conidia; B and C. Coni- 
diophore, mycelium with conidiophore and conidia; 
D. Conidia. 


trimmatostroma indica sx). nov. Manoharachary, 
Raghuveer Rao and Ramarao. 

Coloniae irrcgulares, grcgaria, crumpcntia, nigra in 
medio solanacco agaro sucroso, stromata erumpentia 
ad cclluli hyalina vel subhyalina, produccnti conidio- 
phora; conidiophora simplicia vel ramosa rarius, 
sepfata, subhyalina, brunnea vel pallide brunnca, usque 
150 ym longa, 5 gm lata, usque 5-septata; conidia 
variabilia, 0-4 septata (7-septata rarius), septa trans- 
versalibus vel oblique-Iongitudinalibus. oriunda, pal¬ 
lide vel fusee brunnea, cylindrica vel ovalia vel 
triangularis vcl quadrangulares, attenuata ad septa, 
4*5—15*0 gm longa, 4•5-9*0 gm lata, obtusa vel 
truncata ad apieem, catenata, formantia catenas, irre- 
gulares, ramosa (Fig. 1). 

In solo coffee (CoJJca arahica L.), Anantagiri, 
Visakhapatnam District, A.P.,^ India, 17 November 
1970; pH 8*0; cultura tyx:)a posita in CM.I., Kew, 
England, IMI 156719, atfue isotypa posita in Myco- 
logia laboratoria, Osmania Universita, Hyderabad, 
OUF-84. 

The authors arc greatly indebted to Dr. M. B. Ellis, 
C.M.I., Kew, England, for help in the identification 
of the fungus and to Prof. Jafar Nizam, Head of the 
Botany Department, for encouragement. 

Mycology and Plant C. MANOHARACHARY. 

Pathology Lab., P. RagmUVEER Rao. 

Department of Botany, P. Ramarao. 

Osmania University, 

Hyderabad 500 007, 

India, March 14, 1977. 
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DETERMlNATiON OF CAPTAFOL IN ITS 
FORMULATIONS AND RESIDUES ON 
CROP PLANTS 

CaPTAFOL (Cis-NTl, 1, 2. 2-Tetrachlofoethylthio), 
4-cyclohexenc-l, 2-dicarboximide) a broad spectrum 
fu'ngicide, is generally estimated gas chromatographically 
or by using a T.L.C. procedure^ For routine labora¬ 
tory analysis of the fungicide and its residues on crops 
we have attempted to evolve a simple, but sensitive 
colorimetric method. The method is based on the 

* Difolatan is the registered trade name of M/s. 
Chevron Chemical Company for^ Captafol. 
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principle that captafol reacts under alkaline conditions 
with N, N-dimethyl-p-phenylene diamine (DPD), 
yielding a brownish orange coloured compound that 
has an absorption maximum at 440 nm. Baumler and 
Rippstein^ used this as a spray, reagent for identi- 
hcation and estimation of sulphur and chlorine con¬ 
taining organic compounds on T.L.C, plates. It has 
been possible to use this reagent for quantitative esti¬ 
mation of captafol colorimetrically, as given in this 
article. 

Reagents: 

(i) DPD reagent—Freshly prepared solution of 
N, N-dimethyl-p-phenylene diammonium dichloride— 
5 mg/ml of 0-5 N methanolic NaOH. 

(«) Standard captafol solution—one gg/ml in 
benzene. 

Procedure: 

(a) For formulations : A weighed quantity 
(100 mg) of the active ingredient is diluted to one 
litre with benzene and 5 ml of this solution is pipett¬ 
ed out into a 5() ml test tube, evaporated slowly to 
dryness on a water bath and the content of captafol 
is determined by the same procedure as for the pre¬ 
paration of standard curve. 

(b) For residues : The procedures for extraction of 
captafol residues from crops and subsequent clean up 
given by Pack^ is used, keeping in mind that certain 
crops like apples, celery, peaches, spinach and tomatoes 
need no clean up. The linely chopped plant parts 
(100 g) are extracted twice with 400 ml of benzene 
in a waring blendor, filtering each time under suction. 
The extracts are evaporated to dryness, dissolved in 
acetonitrile and transferred to a 125 ml separatory 
funnel. The acetonitrile extract is washed thrice -with 
10 ml- portions of «-hexane and the hexane washings 
are discarded. The acetonitrile solution is made upto 
100 ml. An aliquot of this solution is evaporated to 
dryness in a vacuum evaporator, the residue dissolved 
in a small volume of pentane and passed through a 
10 cm column of silicic acid. The column is washed 5 
rimes with 5 ml portions of pentane and the fungicide 
is eluted with six 5 ml portions of ether-pentane (1:1) 
mixture. The eluate is evaporated in a vacuum eva¬ 
porator. The residue is dissolved in 10 ml benzene, 
transferred to a 50 ml test tube and captafol is esti¬ 
mated as under preparation of standard curve. 

Preparation of Standard Curve : 

To a series of 50 ml test tubes, 0 to 10 ml of 
standard (1 ug/mY) captafol solution is transferred, 
the solvent is evaporated slowly, to dryness on a water 
bath. After cooling, one ml of the DPD reagent is 
added and the test tubes are rotated to bring the residue 
in contact with the reagent. The mixture is allowed to 
stand for three minutes and 10 ml of methanol is 


added. After mixing the absorbance of the solution is 
measured at 440 nm after 10 minutes. 

The method is quite sensitive and the limit of 
detectability is one gg. By suitably increasing the 
sample size, for residue analysis the sensitivity can 
be increased upto 0*02 ppm. The recovery of captafol 
from this method varied from 85 to llO^n which is 
well within the generally accepted limits. 

The authors are grateful to the Director (F & P) 
Rallis India Ltd., for permission to publish this method. 
Research Sc Development M. S. Mithyantha. 

Laboratories, V. AGNIHOTHRUDU. 

Rallis India Ltd., D. S. Kulkarni. 

87, Richmond Road, 

Bangalore 560 025, February 25, 1977. 
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A NEW CATEGORY OF B-CHROMOSOMES IN 

TRIGONELLA FOENUM^GRAECVM lu, 

B-chromosomes smaller than the normal complement 
have already been reported in Trigonella foeniim- 
graeciim from this laboratory (Raghuvanshi and Joshi^). 
A new category of B-chromosomes indistin¬ 
guishable from normal complement is being reported 
for the first time in this species. The chromosome 
number of this species is 2n = 16. In one of the 
strains [carrier plants have two types of PMCs, one 
having 16 chromosomes (Fig. 1) and other with 18 
chromosomes (Fig. 2). These 2 B-chromosonies are 







Figs. 1 and 2. PMCs with 8 and 9 bivalents 
respectively. 
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indistinguishable from the normal complement and 
they regularly pair to from bivalent which generally 
behave normally during subsequent stages. However, 
evidence of elimination of chromosomes at certain 
meiotic stages has been obtained in some cases. 

This carrier strain is under study in our laboratory 
for several years. The progeny of the carrier plant 
consists of both carriers and non-carriers. But the 
important point to be noted is that in carrier PMCs 
of carrier plants these B-chiomosomes are generally 
two in number. Only in rare cases a variation from 

I- 3 has been noted. Out of 36 plants studied 23 
were carriers. The frequency of PMCs having B- 
chromosomes in different carrier plants varied from 

II- 4% to 32-0%. 

Botany Department, S. S. Raghuvanshi. 

Lucknow University, Manjula Upreti. 

Lucknow, August 26, 1977. 


1. Raghuvanshi, S. S. and Sheila Joshi, Cuir. Sci., 
1964, 33, 654. 


NEW GENERA FROM THE EXOTIC BLOCK 
AT LAMAYURU, LADAKH 

Tewari and PandeI recorded the present of an 
exotic block at Lamayuru (34® 17' 30" N. : 76® 46' 
31" E.) in Ladakh distria. This exotic block lies 
within the Dras volcano-sedimentary suite of the Indus 
belt which is assigned a Cretaceous age on the basis 
of the presence of Orbitolina and Hippurites. 

Tewari and Pande suggest a “probable Permian” 
age for this exotic block. The present authors have 
found additional fauna from this block. The new 
forms include the genera Paradoxiella sp., Pachyphlola 
sp. and Colaniella sp. which indicate a definite Upper 
Permian age for this block. Assemblage of Pachyphloia 
spp. and Colaniella spp. have been recently reported 
from Guryul Ravine in Kashmir-, while Paradoxiella 
is not known from the Himalayas. 

The authors are thankful to Professor T. R. Sharma 
for facilities and to Professor S. B. Bhatia for help 
in identification. The first author is thankful to O.N.G. 
Commission for granting study leave for this work 
and to Wadia Institute of Himalayan Geology for 
providing a fellowship. 

Department of Geology, MADAN L. Sharma. 

University of Jammu, S. K. SHAH. 

Jammu 180 001, June 18, 1977. 
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HAEMATOLOGICAL STUDIES OF 
FRESHWATER TELEOSTS 

The morphological and physiological characteristics 
of fish blood have been studied by earlier workers— 
Gulliver^, Margh“, Bonnet^, Dhar^Banerjee^Srivastava® 
etc. in the different species. Recently, Dube^ studied 
the RBC counts and haemoglobin content in Ambas 
testudineus. The present communication attempts to 
report briefly the morphological studies of bleed in 
Labeo rohita, Labeo calbasu, Mystus seeughala and 
W. at til. 

Fishes of different weight ranging from 1*5 to 4*0 kg 
were collected from local ponds during summer 1975. 
Blood was collected from the heart after exposing it. 
Total RBC and WBC counts. Differential leucocyte 
counts (DLC), Haemoglobin content (Hb) and specific 
gravity of blood were determined by the standard 
methods described by Dacie and Lewis®. 

In the present investigation the RBC were found to 
be oval as well as circular. The average total numbers 
of RBC were found 3*37 arid 2*97 X 10^/mm*^ L. 
rohita and L. calbasii and 3*57 and 4*17 x 10'5/mm'* 
in M. seenghalu and W. attii respectively. The 
variation observed may be due to the ecological factors 
such as oxygen requirement of the species, oxygen 
tension of the environment and effiflciency of the 
oxygen (Hall and Gray®). 

The average total numbers of WBC in L. rohita, 
L. calbasii, M. seeughala and W. attii were found 14,000 
18,000, 14,000 and 12,000/mm'* respectively. The 
counts are apparently higher than reported by Bagchi 
and Ibrahimi'h 

The mean data for the DLC showed, lymphocytes 
(82-5, 86*0,80-0 and 73-0%); neutrophils (13*0,11-0, 
15*0 and 21-0%) ; basophils (l-O, 1-0, 1-0 and 
1-5%); Eosinophils (2*0, 1*0, 2-0 and 2*5%) and 
monocytes (1*5, 1*0, 2*0 and 2*0%) in L. rohita, 
L. calbasu, M. seeughala and W. attii respectively. 
The Variation observed in the DLC may be due to 
the physiological and ecological state of the fishes 
(Smith etal}^). 

The average Hb content were found 10*8 and 8*2 
gm% in L. rohita and L. calhosu and 9*2 and ll'6gTn%, 
in M. seeughala and W. attii respectively. These 
values are well compared with those found by PradhaiA“ 
and Qayyum and Naseemi'*. 

The values for the specific gravity of plasma and 
whole blood were found to be similar, i.e., 1*055 and 
1*025 respectively in the fishes examined with the 
exception of L. rohita where the sp. gr. of plasma was 
observed to be 1*035. These values compare well 
with those of Bagchi and Ibrahim^®. 

We are greatly indebted to Dr. R. P. Verma, Principal 
and Shri A. K. Swami, Lecturer in Zoology, Agra 
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College, Agra, for providing us facilities in this 
work. 

Department of Zoology, M. N. Raizada. 

Agra College, Agra, C. P. Singh. 

August 12, 1977. U. K. Maheshwari. 
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VOMITING RESPONSE IN THE INDIAN FROGS 
RANA TIGRJNA (DAUD) AND RANA 
CYANOPHLYCTIS (BOULENGER) 

Introduction 

Retrograde expulsion of stomach contents by vomit¬ 
ing is very well known in birds and in a large nvmbcr 
of mammals. Pigeons of both sexes develop ‘cyto- 
genic crop glands’ in their crops under the influence 
of gonadotropic pituitary hormones. Crop . lands 
produce the ‘pigeon’s milk’ which is regurgitated 
into the mouths of the chickens. Lower Chordates 
such as the lancelets (Branchiostoma) have the capacity 
to produce a ‘ rejection current'. When after a couple 
of minutes of filtering the food from the water current, 
sand particles begin, to obstruct the incoming water 
current. This rejection current is produced by the 
sudden contraction of transverse muscles of the atrial 
floor, causing the atrial opening to close and raising 
the atrial floor, thereby compressing the pharynx, which 
in turn ejects the water through the enterostome. 
There is a long evolutionary gap between the lower 
chordates and the birds and the mammals so far 
vomiting is concerned^’®. Attempts were made^42 
to establish vomiting in the newts, frogs and toads. 
Both workers experimented upon fully pithed frogs 


after opening of the abdominal cavity. They also 
used subcutaneous and intragasfric injections of certain 
emetics to bring about vomiting in frogs and toads 
in which brain and spinal cords were damaged. They, 
however, failed to induce vomiting in the newt Triturus. 
By extirpating the brain and the spinal coid^it wrs 
concluded that Amu ans (at least Rana and h^tfd) did 
not have a vomiting centre in the central nervous system 
The present author, by using well-fed, healthy and live 
frogs (Rana tigrino and Rana cyanophlyctis) has obsci ved 
that like mammals, these frogs also have a vomiting 
control centre in the medulla and that vomiting is 
not uncommon in frogs in the experimental and 
probably also in the natural environs. 

Material and Method 

Frogs collected locally were wcll-fcd and were given 
subcutaneous injections of various concentiations of 
emetics. Out of the stimulants and emetics trice 
(nicotine, atropine, suprarenal extract, sodiim hydra,ic, 
apomorphinc, and tartar emetic) best results were 
obtained with apomorphinc and tartar emclic'^~*'’\ 
Pithed and chloroformed frogs were dissected for intra- 
gastric injections of cmciics and local applicrliens 
of emetics on the wall of the slomi ch. 

Observations and Conclusions 

Thirty frogs were given subcutaneous injections 
through the dorsal lymph sinus and quickly left under 
glass bell jars for observations. Another 20 frogs 
were first narcotized, with 1 ml of 1% iircthan solution 
injected subcutaneously through the dorsal lymph 
sinus and dissected soon after. The stomach was 
split open. Emetics and stimulants were applied 
directly over the mucosa of the stomach with the help 
of cotton buds to observe peristalsis of the gastric 
muscles. Observations arc recorded in Table I. 

It may now be noted that vomiting was brought 
about by apomorphinc and tartar emetic. Slimulants 
like suprarenal extract, atropine, nicc'tinc and sodium 
hydrate could induce peristalsis only. EITccts of mild 
and small doses of apomorphinc and tartar emetic 
injections were amazingly spontaneous. The injected 
frogs became highly excited, they opened and closed 
their mouths in quick successions and the tongue was 
shot out quite frequently. Throat exhibited strong 
gulping movements apparently to swallow the voiniiiis 
back down to the stomach. These responses continred 
for about 8 minutes, after which they slowed down. 
In about 30 minutes from the time of injection the 
frogs became unconscious. It was also observed that 
large and strong doses of apomorphinc and tartar 
emetic inhibited vomiting, probably causing paralysis 
of muscles*'*''^ and in the dogs. 

In frogs with damaged brains, no vomiting cciijd 
be induced either by injecting the emetics or by direct 
application of emetics on the gastric mi'cosa, but 
peristalsis was produced by a similar treatment’with 
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Table I 

Vomiting and gastric peristalsis in frogs 


Chemical 

Concen¬ 

tration 

Quantity 

injected Observations 

Or applied 

Suprarenal 

0-1% 

0-5 ml 

no response, 

extract 

0-3% 

0-5 ml 

slow peiistalsis in 
stomach, 


0-5% 

0-5ml 

peristalsis incicc sed. 


1-0% 

1-Oml 

peristalsis inhibited, 
no vomiting 

Atropine 

0-1% 

0-5mI 

no response, 


0-3% 

0-5mI 

slow relaxation of 
stomach muscles. 


0-5% 

0-5ml 

relaxations 

advanced. 


1-0% 

1-Oml 

relaxations advan¬ 
ced, no vomiting 

Nicotine 

0-1% 

0-5 ml 

immediate peristal¬ 
sis, 

, 

0-3% 

0-5 ml 

persitalsis advanced, 


1-0% 

1-0 ml 

peristalsis inhibited, 
no vomiting 

Apomor- 

phine 

0-1% 

0-5 ml 

spontaneous reverse 
peristalsis in sto¬ 
mach and vomit¬ 
ing, 


0-3% 

0-5ml 

peristalsis and vomi¬ 
ting, 


0-5% 

0-5 ml 

vomiting advanced, 


1-0% 

l*5ml 

inhibitory effect on 
vomiting, muscles 
of the entire body 
paralysed in 15 
minutes 

Tartar 

emetic 

0-1% 

0*5ml 

slow reverse peri¬ 
stalsis and vomit¬ 
ing. 


0-3% 

0-5ml 

vomiting advanced. 


0-5% 

0*5ml 

vomiting advanced, 


1-0% 

l-5ml 

all muscular activity 
paralysed in 12 
minutes 

Sodium 

hydrate 

1 in 
20,000 
parts 

0*1 ml 

spontaneous con¬ 
tractions in the 
stomach, but no 
vomiting. 


do. 

0-5 ml 

all muscular activity 
paralysed 


stimulants Jil«e sodium hydrate, BicoUnc and aiiopiiic. 
In frogs whose spinal cord alone was damaged, vemit- 
ing but not peristalsis, could be indi ced with the st rife 
chemicals. This was si'ggestive cf tl" e f<:.ct that j eflexes 
could travel through the vagus neive st pplying tie 
stomach while spinal nerves 111, IV and V supplying 
the stomach were inactivated thi s peiistalsis was oi’t 
of the question. Lastly, in frogs whose entire central 
nervous system was damaged no treatment of emetics 
or stimulants could induce either vomiting or pei istalsis. 

These experiments suggest a central control of 
vomiting somewhere in the medulla cf the brr.in. 
Several workers^*^’^^*^ have demonstrated a vomiting 
centre and a chemoreceptor tiigger zone in the medulla 
of the dog. A similar vomiting centre if not also a 
chemoreceptor trigger zone is suggested in the frogs 
Used by this author. 

The author is grateful to the management of Lucknow 
Christian College for all the encouragement. 

Head, Zoology Department, Harish C. Nigam. 
Lucknow Christian College, 

Lucknow 226 001, India, 

May 6, 1977. 
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PROLINE ACCUMULATION UNDER ZINC 
DEFICIENCY IN MUSTARD 

A STRIKING accumulation of the imino acid proline 
occurs in many plants in response to water deficit^’^ 
and salinity stress^* In the present paper it has been 
reported that there is accumulation of proline by 
deficiency of ^ micronutrient^ 
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Seeds -ol: mustard {Brassica j/uican L. var. T-59) 
were germinated in purified sand. After 10 days, uni¬ 
form seedlings were selected and transplanted in tea 
litre glass troughs containing Hoagland’s solution (half 
strength). Minor elements (except xinc) were added 
as suggested by Arnon^, There were three treatments 
(0, 0-01 and 0*0^ Ppm ) of xinc. The chemicals used 
were of AR grade and purified by the metliod of 
precipitation and adsorption on phosphate ami alka¬ 
line earth, autoclaving and thereafter extraction with 
dithizone^*. Fifty seedlings were grown in each glass 
trough. Plants were supported in holes on a sun-mica 
lid with non-absorbent cotton wrapped around the 
stem. The aeration was done daily and the nutrient 
solution was replaced at weekly interval. Forty-live 
days after transplanting, plants were sampled, washed 
twice with double distilled water. The plants were 
separated into leaves, stem and root and dried in an 
oven at 60-70° C. Dry weight of leaves, stem and root 
per plant were recorded and the samples were analysed 
for zinc content by atomic absorption spectrophoto¬ 
meter. The proline content was analysed in leaves 
following the method of Bates, Wald ten and Teare'^. 

Plants grown in zinc deficient condition showed 
visual symptoms, about one month after transplanting. 
At 45 days, a marked decrease in dry weight of leaves, 
stem, root as well as tissue concentration and uptake 
of zinc was observed under zinc deficiency (Table T). 

Table I 

Growth and zinc content in nmsiard vav. T-59 
45 days after transplant intr 


Zinc levels Leaves Stem Root Total 

(ppm) 


Dry weight {gjplant) 


0 

0-281 

0-399 

0-110 

0-790 

0-01 

0*616 

1-098 

0-268 

1-982 

0*05 

0*548 

0-895 

0-171 

1-614 

LSD at 5% P 

0*080 

0-303 

0-028 

0-322 

Tissue concentration of zinc (ugfg dry wt,) 

0 

19*62 

13*16 

31-40 


0-01 

28*08 

21*42 

55*71 


0-05 

31-90 

23*66 

73-91 


LSD at S%P: 

4-86 

5*63 

7*49 


Total content 

of zinc {ug!plant) 


0 

5-51 

5-24 

3*45 

14-21 

0*01 

15-39 

23-52 

14-92 

53-83 

0*05 

19-64 

21-17 

12-63 

53-45 

LSD at 5% P 

2-81 

5-96 

1*44 

6-38 


The decrease in dry weight per plant was of the order 
ef 60% and 51% as compared to plants grown 
in 0*01 and 0*05 ppm zinc levels respectively. Zinc 
level (0*01 ppm) in water culture appeared to be 
sullicienr for growth of this mustard variety. 
The proline content in leaves increased under 
zinc deficiency (Table H). 'Fhe accumiilation of pro 
line under zinc deficiency was about 4*? and 8*0 
rimes higher than tliat v)bserved in planes grown in 
0*01 and 0*05 ppm respectively. 

Table TF 

Proline content in leaves of mnstard var. T 59., 

45 days after transplanting 

Zinc levels (ppm) /t molcs/g IV. wt. 

0 ,9*21 

0-01 1-95 

0*05 M5 

LSD at 5% P 1.20 

Accumulation of prolinc* during both water and 
salinity stress has been suggestetl to he a con.sec]Lienct* 
of reduction in cell osmotic potcnrial h Mg^ ' or Ca*^' 
ions could also cause greater prolinc accumulation than 
iso-osmotic solutions of the non-ionic osmoticum'''. If 
has nor been po.ssible to exj'ilain from rlx* presenf 
study, how zinc deficiency caused rlie accumulation of 
prolinc. However, die growth inhibitivin inulct zinc 
deficiency could possibly, cause die accunuihifion of 
other ions available in the nutrient solution aiul thus 
effect the prolinc accumulation either by changing the 
vismotic potential of tlic cell or by specific ion effect. 

fhe accumulation of proline, independem of a/iy 
effect on osmotic potential, may also not he rulal out 
as has also Lx*on postulated inuler conditions of low 
temperature scress'h 

A simple criterion for assessing the susceptibility 
of genotypes to zinc stress would be desirable in 
studies on zinc nutrition of crops. Whether, prolinc 
accumulation is sensitive enough to provide such a 
tool would be a matter of further investigation. 
Division of Plant Physiology, M. ('. Gmildiy/M,. 

Indian Agricultural Research M. Pandey. 

Institute, C;, s. SiROm. 

New Delhi 110 012, 

August 8, 1977. 
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REVIEWS AND ANNOUNCEMENTS 


Reverse Osmosis and Synthetic Membranes. 
Edited by S, Sourira Jan. (National Research 
Council, Canada, Ottawa, KIA OR9), 1977. Pp, 
598. Price $45.00. 

Reverse Osmosis research of hardly 17 years has 
opened new horizons to unravel the mysteries sur¬ 
rounded with natural phenomenon such a,s Osmosis. 
Upto I960, the scientific community believed Reverse 
Osmosis technique as academic pursuit. With the 

; announcement of Loeb-Sourirajan membrane, com¬ 
pletely new enthusiasm was evident in the scientific 
community for Reverse Osmosis field and as a corrol- 
lary, tremendous amount of scientific and technological 
activity followed. The-literature in the form of research 
papers, reports, bulletins, journals, etc., continued to 
flow since then. There are several documents available 
giving accounts of Reverse Osmosis research at various 
institutions world over. It is to the credit of the 
whole scientific community that Reverse Osmosis 
technique has turned out to be a^ dependable unit 
operation for separation, concentration and fractiona¬ 
tion of inorganic or organic substances in aqueous or 
non-aqueous solutions in the liquid or gaseous state. 
Thus, it earned the credit of being the versatile 
field of separation technology in the chemical process 
engineering. ' 

The book entitled Reverse Osmosis and Synthetic 
Me7nbranes under review is rich in contents and is 
a milestone in the history of literature brought out 
so far by any single document on the subject of 
Reverse Osmosis. The editor and the main contributor. 
Dr. S. Sourirajan, deserves all praise for his meticu¬ 
lously planning the book and presenting its contents 
in a systematic order. He has rightly said that the 
subject is evolving one, and since the literature is 
growing fast, in spite of its extensive coverage, the 
record imbibed in the book is by ho means complete. 
But this shows his humbleness, 


To measure and evaluate various approaches advan- j 
ced for research in reverse osmosis technique where \ 
institutions and attitudes of scientists manifest in 
almost endless variety requires personal observation in 
depth and in greater detail. Exhaustive studies covered 
in the present book by Dr. Sourirajan are unique in 
nature and fulfil the requirements prescribed for 
understanding the science of reverse osmosis which 
has rightly been defined by the author as *’A physico- 
chemical basis for Reverse Osmosis separation, mate¬ 
rial science of Reverse Osmosis membranes, and engi¬ 
neering science of Reverse Osmosis transport which 
together constitute the science of rever.iie osniosi.s *. 
Besides his. own contribution in the field of Reverse 
Osmosis, the valuable work done by his counterpart 
in other countries has been presented in the book with 
factual information. The selection of the material for 
the book has so ably been done that entire picture 
of RO research efforts is available to the reader. 

Starting from Reverse Osmosis, a general separation 
technique, the book gives account of physico-chemical 
criteria for reverse osmosis separations, transport ; 

through reverse osmosis membranes, reverse osmosis 
process design, asymmetric cellulose acetate mem¬ 
branes, statistical design of experiments for optimizin.u 
the casting variables for cellulose acetate membranes 
cellulose acetate and other cellulose ester membranes, 
grafted membranes for reverse osmosis, polyamide 
membranes, advances in development of suIphonatCvl ; 

PPO and modified PPO membrane systems, FBI mem¬ 
branes, non-polysaccharide membranes, composite 
membranes, dynamic membranes, hollow fine fibre 
technology, spiral-wound reverse osmosis confi/?uru- 
tion, Westinghouse membrane techniques, British 
reverse osmosis techniques, and applications of reverse , 

osmosis in the various fields such as food processing, ;i 

pulp and paper industries, electroplating, treatment of 
domestic and municipal waters, gas permeation and \ 



and Announcements 


795 


Yol 46, No. 22 
^ov. 20, 1927 


J 


separation by flovv under pressure through micro- 
porous reverse osmosis membra dcs and tubular reverse 
osmosis piant design. Finally, Dr. Sourirajan summa- 
fises the accomplishments and prospects for reverse 
osmosis research in this book. 

Hach chapter and subject has its own merit in the 
area of Reverse Osmosis and it has been dealt in the 
^ost attractive, acceptable and simple form. 

Xo hmi a researcher of the calibre of Dr. Sourirajan, 
be itself an adventure into the trackless jungle 
of scholarship of the world. Devoted as he is, Di. 
Sourirajan will continue to serve the Reverse Osmosis 
area by. active research work and t\> provide such 
indispensable tools to the scientilic community in 
general and reverse osmosis group of research workers 
in particular. 

In my opinion this important book should find 
place in the shelves of the industry engaged in water 
treatment and scientists who are actively e.ngaged in 
R & D work on reverse osmosis. 

D, J. Mehta. 


Review on Indian Journal of Acarology, Vol. I 
(Nos. 1 and 2), 1976. 

With thhe publication of Vol. 1 (Nos. I 2) of 
Indian JonrnaL of Acarology by the Acarological 
Society of India, the long-cherished aspiration and 
necessity of the Indian Acarologisrs for having exclu¬ 
sively their own journal have been fulHllcd. Acarincs 
represent one of the most major and important com¬ 
ponents of all terrestrial ecosystems and occupy a 
prominent position for their numerical abundance 
and wiversities not to speak of their economic impor¬ 
tance. Considerable augmentation of researclies on this 
group of arthropod in the universities and vark)us 
research centres in India during the past decade 
demanded such an organ for ciuick publication of 
the results. 

There are altogether eight taxonomic tX)ntributions 
in the first issue of the journal under discussion, from 
only four contributors. It is imperative, therefore, that 
all Indian Acarologists make it a point to contribute 
their papers to this journal for increasing its wealth 
and justifying the credibility as well for the publication 
of a separate journal. The aspects of results, publish¬ 
able through this journal, remain amply wide. Papers 
on general soil biology, dealing with Acarina as one 
of the components of total biota, may hopefully find 
a place here. Thus, besides, fulhlling the need of 
Acarologists, it may also cater to the need of Soil 
Biologists for the publication of their results for which 
no exclusive journal is available in India. 

It is desirable, however, to improve upon the get-up 
of the journal by raising the standard of printing. 


quality of illustrations (some of the diagrams used 
are substandard) and specially by improving the 
quality, of block making. It is hoped that the journal 
in future would be able to publish papers embracing 
the bioccological aspects of Acarincs for fullilling its 
every objective. 

Wide publicity from all ciuarters for encouraging 
the Acarologists and general soil biologists tor publi¬ 
cation of their results through this journal may go 
a long way for achieving its goal in near future. 

The Chief Editor and members of tlie .Executive 
Cv)uncil of the Acarological Society of India deserve 
congratulations for bringing out this journal iti time. 

T. N. Anantiiakrisiinan. 


Annual Review of Physiology, Vol. 39. (Annual 
Reviews Inc., 4139, El Caminoway, Palo Alto, 
California 94306), 1977. Pp. 640. Price : U.S.A. 
$17.00; Elsewhere $17.50. 

The volume presents a series of reviews on advances 
in physiology, written by eminent scientists in their 
respective lields of specialization. 

The prefatory chapter "My Scientilic Odessay” by 
John C. Ecclcs, the Nobel award winner (196.^), is 
an interesting aun)biographicaI of his life and works. 
His realisation, after a long fruitful scientilic career, 
that ‘Scientists and Philosophers share the guilt of 
being dogmatic in promulgating claims, to a know¬ 
ledge and understanding that devolves from their 
inflated self-esteem’ is rather a sad reflection on the 
existing attitude of the Scientific community. 

In the area of adaptation to environment, the toj’)i(.s 
reviewed are regulation, of hotly flu tils, cerebral 
jnechanisms of importance in the control of h\)ily 
fluids, and role of physical activity in canlio-vascular 
health. T’hc po.ssibility of direct investigation of the 
molecular mechanisms of ion transport is the subject 
matter of ‘Ion transport in reconstituted membrane.s’. 

'Lymjflt formation and flow’, ‘Microcirculation’ and 
‘Biophysical analy.scs of blood vessel walls aiul blood 
flow’ review the recent advances in systemic circu¬ 
lation. 

‘Digccstive enzymes of the pancreas’, ‘Gastro¬ 
intestinal hormones’ and 'Mechanism of liepatic bile 
formation’ cover some facts of our recent kntjwledge 
on the digestive system. 

‘The Thyroid and its control’, ‘Regulatory peptides 
of the hypothalamus’ and ‘Peptide hormone receptors' 
present newer concepts on the wider physiological 
and pathological roles of the hormones. 

Excitation-contraction coupling, operating in almost 
every aspect of cardiac physiology, new conceptual 
3-Pproach in cardiac dynamics, heterogeneity of 
nephron function, actions of hormones on the Kidney, 
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Lipid aaJ Lipid metabolism present the advancing 
knowledge in these specihc areas. 

‘'Osmoregulation in amphibians and reptiles” and 
‘'the interaction of body temperature and acid base 
balance in ectothermic vertebrates” are interesting 
chapters in the area of comparative physiology. 

M. SiRsi. 


Use o£ Non-human Primates in Biomedical 
Research. Edited by M. R, N. Prasad and T. C. 
Ananda Kumar. (Proceedings of an International 
Symposium held in New Delhi, India, November 
3-8, 1975), 1977. Pp. xx + 426. Price : U.S. 
$ 40 ; India Rs. 300. 

We are now on the frontier of many new 
discoveries in human biology, medicine and public 
health, when we urgently need new leads tO' meet 
the, pressing medical and health problems of 
mankind. ‘ Biomedical' scientists are increasingly 
aware of the vital rdle that non-hnman primates 
play in research development. Yet, it is a time 
when we face a declining supply of non-human 
primates which are so essential for research. 

Recognizing the importance of non-human 
primates in the advancement of knowledge relevant 
to human health and welfare, the Indian National 
Science Academy organized an International 
Symposium on ’use of non-human primates in 


biomedical research’, during November 3-8, 1975. 
This volume contains 37 papers presented at the 
Symposium. 

The topics covered include (/') Non-human primates 
in the wn’ld and their conservation ; {it) Reproduc¬ 
tive biology of non-human primates and their use 
in contraceptive technology and {fn) Use of non- 
human primates in Surgery, Neurobiology, Psycho¬ 
pharmacology, Nutrition, Immunology and Toxi¬ 
cological studies. 

Focussing attention on the relevance of using 
non-human primate models in biomedical research, 
the steps that need to be taken to conserve the 
valuable natural resource of non-human primate 
populations and, other aspects, the symposium has 
emphasized the need for more extensive and 
intensive field programmes on a long range basis 
iO' achieve the objectives in view. The group of 
Indian Scientists participating in the symposium 
have suggested the establishment of a Primate 
Research Institute in India which could be the 
nucleus of an International Primate Research 
Gentry. 

Representing authoritative contributions of 
^scientists from 14 nations, this volume will be n 
valuable reading for e/oologr,sts, wild life con¬ 
servation and primate research workers and 
scientists engaged specially in biomedical research. 

M. Smsr. 


INDIAN NATIONAL SCIENCE ACADEMY, NEW DELHI, 1977 


At the Annual General Meeting of the Indian 
National Science Academy, held on Saturday, the 
15th October 1977, Dr. R. Ramanna, Director, 
Bhabha Atomic Research Centre, Bombay, w^as re¬ 
elected President of the Indian National Science 
Academy. 

. The other Officers re-elected for the ensuing year 
are : 

Vice-Presidents : Prof. R. C. Mehrotra, University of 
Delhi; Prof. A. K Sharma, Calcutta University; Foreign 
Secretary : Dr. A. R. Verma, National Physical Labo¬ 
ratory, New^ Delhi; Secretaries : Prof A. N. Mitra, 
University of Delhi; Dr. M. G. Deo, All India Insti¬ 
tute’ of Medical Sciences, New Delhi; Editors of 
Publications : Prof. L. S. Kothari, Delhi; Prof. K. N. 
Saxena, Delhi. 

Prof. B. Ramachandra Rao, Vice-Chairman, Univer¬ 
sity . Grants Commissions, New Delhi, was elected 
Treasurer. 

The members . of . Council elected (or re-elected 
marked axe: 


Dr. F. Ahmad, Commissioner, Mines and Geology, 
Government of Jammu & Kashmir, Jammu/Srinagar; 
Dr. D. P. Antia, Flat No. 7, 10 Judges’ Court Road, 
Alipore, Calcutta; “Prof. A. Bose, Kamdahari, Gari.i 
P.O., 24 Parganas, West Bengal; “Prof. J. Ganguly, 
Chairman, Dept. of Biochemistry. and Head of 
Advanced Centre of Biochemistry, Indian Institute of 
Science, Bangalore; Dr. J. S. Kanwar, Associate 
Director, International Crops Research Institute for 
the Semi-Arid Tropics, Hyderabad; Dr. C. R. Krishna 
Murti, Deputy Director, Industrial Toxicology Research 
Centre, Lucknow; Prof. N. Balakrishnan Nair, Head, 
Dept, of Aquatic Biology, Sc Fisheries and Dean, 
Faculty of .Science, University of Kerala, Trivandrum. 
*Prof, M. S. Narasimhan, School of Mathematics, 
Tata Institute of Fundamental Research, Bombay; 
*Dr. Y. Nayudamma, Central Leather Research Insti¬ 
tute, Adyar, Madras; Dr. A. S. Paintal, Director, V. P. 
Chest Institute, University of Delhi, Delhi-110007; 
*Dr. N. Parthasarathy, 16, Satyanarayana Avenue, 
Boat Club Road, Madras; “Prof. V. Puri; Professor 
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Emeritus, Institute of Advanced Studies, Meerut Uni¬ 
versity, Meerut; ''Prof. C. N. R. Rao, Professor, Solid 
State 8i Structural Chemistry, Unit, Indian Institute of 
Science, Bangalore; *Prof. S. N. Sarkar, Head, Dept, 
of Applied Geology, Indian School of Mines, 
Dhanbad-826004; ''Prof. G. P. Sharma, Head, Dept, 
■of Zoology, Punjab University, Chandigarh; *Dr. K. 
Sundaram, Director, Biomedical Group, Bhabha Atomic- 
Research Centre, Bombay; "Prof. S. K. Trehan, 
Professor of Applied Mathematics, Punjab University, 
Chandigarh; Dr. H. V. K. Udupa, Director, Central 
Electro-Chemical Research Institute, Karaikudi. 

The Asiatic Society, Calcutta, has renominated Prof. 
S. Deb, FNA, Formerly Professor and Head, Geology, 
Department, Jadavpur University, Calcutta. 

The National Academy of Sciences, India, Allahabad 
has nominated Dr. B. D. Nagchaudhuri, President of 
that Academy, as their representative. 

The Indian Science Congress Association, Calcutta, 
will be represented by its General President, Dr. S. M. 
Sircar. 

Dr. A. Ramachandran, FNA, Secretary, Department 
of Science and Technology, continues to be the repre¬ 
sentative of the Government of India. 

Dr. B. P. Pal, immediate Past President of the 
Academy, is also a member of the Council. 

FELLOWS ELECTED AT THE ANNUAL GENERAL 
MEETING 

Dhawan, S., Director, Indian Institute of Science, 
Bangalore; Agarwala, S. C., Professor of Botany, 
Lucknow University; Bisw'as A. B., Department of 
Chemistry, Indian Institute of Technology, Bombay; 
Biswas, B. B., Professor of Plant Biochemistry, Bose 
Institute, Calcutta; Bhimasankaram, V. L. S., Professor 
of Exploration Geophysics, Osmania University, 
Hyderabad; Chandrasekhar, S., Liquid Crystal Labo¬ 
ratory, Raman Research Institute, Bangalore; 
Chidambaram, R., Head, Neutron Physics Section, 
Bhabha Atomic Research Centre, Bombay; Chopra, 
K. L., Professor, Indian Institute of Technology, New 
Delhi; Choudhury, B., Division of Vegetable Crops & 
Eloriculture, Indian Agricultural Research Institute, 
New Delhi; Ghosh, Asok, Professor of Zoology, 
Calcutta University, Calcutta; Jain, P. C., Pro¬ 
fessor of Mathematics, Indian Institute of Tech¬ 
nology’’, Bombay; Khush, G. S., International 
Rice Research Institute, Manila; Maheshwari. 
S. C, Professor of Botany, University of 

Delhi, Delhi; Mohan Ram, H. Y., Professor of Botany, 
University of Delhi, Delhi; Nag, B. R., Institute of 
Radio Physics & Electronics, Calcutta; Nasipuri, D., 
Professor of Chemistry, Indian Institute of Technology, 


Kharagpur; Patel, C. C, Professor of Inorganic 
Physical Chemistry, Indian Institute of Science, 

Bangalore; Pisharoty, P. R., Professor, Physical 
Research Laboratory, Ahmedabad; Prem Narain, 
Professor, Institute of Agricultural Research Statistics, 
New Delhi; Radhakrishnan, A. N., Professor of Bio¬ 
chemistry, School of Life Sciences, Hyderabad Uni¬ 
versity, Hyderabad ; Raghavan, S., Associate Professor, 
Tata Institute of Fundamental Research, Bombay; 
Ram Das, V. S., Professor and Head, Department of 
Botany, Sri Venkateswara University, Tirupati ; 

Rajasekharasetty, M. R., Senior Professor and Head, 
Department of Post Graduate Studies Sc Research 
in Zoology, University of Mysore, Mysore; 
Sharma, K. N., Chairman «S<: Professor ot 

Physiology, University College of Medicine, 
New Delhi; Sinha, A. P. B., Deputy Director, 
National Chemical Laboratory, Poona; Sodha, 

M. S., Professor of Physics, Indian Institute of 

Technology, New Delhi; Subba Rao, E. C., Professor, 
Department of Metallurigical Engineering, Indian 
Institute of Technology, Kanpur; Sukheshwala, R. N., 
Professor of Geology, Sr. Xavier s College, Bombay; 
Swaminathan, S., Departmenr of Organic Chemistry, 
Madras University, Madras ; Thapliyai, J. P., Professor 
of Zoology, Banaras Hindu University, Varanasi. 

FOREIGN FELLOWS ELECTED 

Professor Sir Barton, Derek (Harold Richard), 
London; Professor Blamont, Jacques-Emile, Paris; 
Professor Brown, Herbert, C., Indiana, U,S.A.; 
Professor Ochoa Severo, New Jersey, U.S.A.; Dr. Tata, 
Jamshed R., London. 

SCIENCE ACADEMY MEDALS FOR YOUNG 
SCIENTISTS FOR THE YEAR 1977 AWARDED TO : 

Dr. Ateeq Ahmad, Central Drug Re.scarch institute, 
Lucknow; Dr. P. Balaram, Indian Institute of Science, 
Bangalore; Dr. Asha Chandola, Banaras Hindu Uni¬ 
versity, Varanasi; Dr. S. K. Dattagupta, Reactor 
Research Centre, Kalpakkam; Dr. S. K. Dubey, All 
India Institute of Medical Sciences, New Delhi ; Mrs. 
V. P. Joshi, Bhabha Atomic Research Centre, Bombay ; 
Dr. S. C. Kak, Indian Institute of Technology, New 
Delhi ; Dr. A. S. Raghavendra, Sri Venkateswara 
University, Tirupati ; Dr. R. K. S. Rathorc, Indian 
Institute of Technology, Kanpur; Dr. N. M. Singhi, 
Tata Institute of Fundamental Research, Bombay ; 
Dr. H. Sinvhal, University of Roorkce, Roorkee ; Shii 
A. K. Suri, Bhabha Atomic Research Centre, Bombay ; 
Dr. R. -C. Sobti, Punjab University, Chandigarh ; Shri 
Vijay Kumar, Atomic Research Centre, Modular 
Laboratory, Bombay. 
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FOURTH ANNUAL CONVENTION OF THE ASSOCIATION OF EXPLORAHON 

GEOPHYSICISTS, INDIA 


The Fourth Anaual Convention of the Association 
of Exploration Geophysicists is scheduled to be held 
from 19th to 21st January, 1978 at Andhra Univer¬ 
sity, Waltair, Andhra Pradesh, India, during which 
a three day seminar on ‘Exploration Geophysics’ 
will be held on the following themes : (i) Geo¬ 
physical technology ; (ii) Instrumentation ; (^7/) 
Geophysical data processing ; (iv) Geological 
mapping; (z>) Exploration for ore deposits,' oil, 
natural gas and other energy resources, and 
ground water and (ri) Engineering geophysics. 
Special Theme : “Ocean Exploration’. 


Papers are invited for presentation at the above 
seminar. Abstracts of papers (200-300 words) may 
be sent before 15th December, 1977 and full papers 
before 31st December, 1977 to Dr. V. L. S. Bhima- 
sankaram, Centre for Geophysics, Osmania Univer¬ 
sity, Hyderabad 500 007. 

For details please contact Dr. V. L. S. Bhima- 
sankaram. Centre for Geophysics, Osmania Univer¬ 
sity, Hyderabad. 


AWARD OF RESEARCH DEGREES 


Bangalore University has awarded the Ph.D. 

degree in Geology to Shri R. Nijagunappa. 

Bhagalpur University has awarded the Ph.D. 

degree in Botany to Shri A. K. Roy. 

Berhampur University has awarded the Ph.D. 

degree in Chemistry to Sri K. C. Samantra. 

Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Zoology to Shri Ravindra Paul and 
to Shri Mallikarjun Annappa Hooli; Ph.D. degree 
in Geology to Shri Vishwanath Basavantappa 
Koppad. 

Osmania Universicy, Hyderabad, has awarded the 
Ph.D. degree in Geology to Shri Vinnakota Venkata 
Rama Sarma and Shri Gopikishan. 

University of Cochin has awarded the Ph.D. 

degree in Marine Sciences to Shri C. J. Cherian. 

Utkal University, Bhubaneswar, has awarded the 
Ph.D. degree in Botany to Shri K. L. Hakim and 


Smt. Aruna Kumari Misra; Ph.D. degree in 
Chemistry loi Shri Elemanlha Kumar Pratihari and 
to Shri Nirod Kumar Mohaiily. 

Sri Venkateswara University, Tirupiiti, ha.s 
awarded the Ph.D. degree in Chemistry to Shri G. 
Nagaraj; Ph.D. degree in Mathematics to Shri L. 
Nagamiini Reddy. 

Tamil Nadu, Agricultural University, Coimbatore, 
has awarded the Ph.D. degree in Agriculture to : 
Shri P. V. Marappan, Shri V. Ramaswamy, Shri S. 
Krishnaswami and Shri R. Arumugam. 

The M.S. University of Baroda has awarded the 
Ph.D. degree in Physics tO' Shri Vinay Baburao 
Kamble and toi Shri Subhashchandra Ratilal Pandya ; 
Ph.D. degree in Chemistry lO' Shri Ashabhai 
Parsotambhai Prajapati; Ph.D. degree in Geology 
to Shri Ravindra, Nath Pande; Ph.D. degree in 
Zoology to Shri Sumanbhai Thakorbhai Patel. 


6730/77. Published by Prof. M. .R. A. Rao, Current Science Association, Bangalore-560 006 
and Printed at The Bangalore Press, Bangalore-560 018. 




MANGANESEdli) COMPLEXES OF DITlHIOCARBAMATES DERIVED FROM SOME 
HETEROCYCLIC SECONDARY AMINES 

S. SARASUKUTTY and C. P. PRABHAKARAN 
Department af Chemistry, University of Kerala^ Trirandruni 695 001 


Abstract 

Manganese (III) complexes of dithiocarbamates derived from heterocyclic secondary amines, 
pyrrolidine, piperidine and tetrahydroisoquinolinc have been prepared. They arc of the 
general formula, MnL-^ where L is a ligand. The complexes are non-electrolytes in nitrobenzene 
and acetonitrile. Magnetic moment data show that they are of the spin-^free type. Infrared 
speara reveal the bidentate nature of the ligands. The electronic spectra suggest a lowering of 
symmetry from 0/j. 


D ialkyl dithiocarbamate complexes have been 
the subject of numerous investigations^"'^. 
Comparatively, very little work has been done on 
the complexes of the dithiocarbamates derived from 
heterocyclic secondary amines. The results of our 
studies on the complexes of manganese (III) with 
pyrrolydyl-N-carbodithioate(I), piperidyl-N-carbo- 
dithioate(n) and tetrahydroisoquinoline-N-carbo- 
dithioate(III) are reported. 
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Manganese in, the complexes was estimated as 
pyrophosphate. Sidphur was estimated as 
tifter bromine oxidation of the complexes. 

The analytical data given in Table I show that 
the complexes have the general formula MnL;j 
where L is a ligand with a uni negative charge. 
Conductivity measurements were made on a 
Philips GM 4249 conductivity bridge. The con¬ 
ductance data show the non-electrolytic nature of 
the complexes both in acetonitrile and nitrobenzene. 
The magnetic measurements were made at room 
temperature using the Gouy method. The cireclive 
magnetic moment values (Table) i) show that the 
complexes arc of the spin-free type. These further 
indicate that manganese in tho complexes arc in 
the trivalcnt state with four unpaired electrons. 
The complexes do not show any magnetic inter¬ 
action. 


Sodium salts of the N-carbodithioates were prepared 
by the following method. An aqueous solution 
(200 ml. 5N) of sodium hydroxide and 0-5 mole 
of the appropriate amine were introduced into a 
three necked fiask, cooled in a freezing mixture of 
ice and salt. Carbon disulphide (32 ml) was 
added dropwise from the separating funnel and the 
mixture was stirred for about 2 hr. The solid 
that separated out was washed several times with 
petroleum ether and recrystallised from; water. 

The complexes were prepared by mixing metha- 
nolic solutions of stoichiometric amounts (metal : 
ligand as 1 : 3) of manganese (III) acetate dihydrate 
and respective sodium-N-carbodithioates with stirring, 
when brown crystals of the complexes separated. 
The Crystals ware Altered, washed with methanol and 
dried in vacuum. 

All the complexes are brown in colour and were 
found to be non-hygroscopic. They are soluble in 
benzene, CCI 4 . and acetonitrile but are insoluble or 
only sparingly soluble in water and methanol. 


Usually, dithiocarbamates behave as monovalent 
bidentate ligands. Unidentatc behaviour has been 
reported in the case of riilhcnium(in) complex^ 
where a number of additional bands at 97()“-98(), 
1060-1055, 1260-1.265, 1410 and 1460-1470 enr^ 
arc ob.scrvcd. The infrared spectra of the complexes 
under investigation resemble- those of the bidentate 
dithiocarbamates. A strong ban<.l observed around 
1500 cmis assignable to the partially ^-bonded 
C-N strelch^^ In sodium tetrahydroisoquinolinyl- 
N-carbodithioate, tho band assignable to the C-N 
stretch occurs at 1.440 cm“b In the case evi' the 
pyrrolidyl and piperidyl derivatives, the C-N 
stretch occurs at 1460 and 1470 cni"^ respectively. 
The magnitude of C-N stretch depends on the 
ability of the substituent on the nitrogen atom 
to donate electrons. The present studies show 
that the heterocyclic ring substituents on the 
nitrogen are in general less electron donating to the 
C-N bond as compared to the alkyl substituents. 
The substituent effect quite marked in the case 
of tho tetrahydro'isoquinolinyl derivative. The 
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Table I 


Analytical and physical data 


Complex 

Manga¬ 

nese 

% 

Found 

Sulphur 

% 

' Found 

Nitrogen 

% 

Found 

H-elf 

B.M. 

Molar conductance 
2a,ohm-^cm“molc"i 

IR frequencies and 
their assignments 

Nitro¬ 

benzene 

Aceto¬ 

nitrile 

Frequency 

cnr~i 

Assign¬ 

ments 

Sodium tetrahydro- 


( 







isoquinolinyl-N-carbo- 









dithioate 







1440 s 


Tris (tetrahydroisoquino- 







960 ni 

^'c~s 

linyl-N-carbodithioate) 









Mn(ni) 

7*86 

28-09 

6*05 

4-97 

0-2 

23-1 

1480 s 



(8*02) 

(28-02) 

(6-13) 




965 m 


Sodium pyrrolydyi-N- 









carbodithioate 







J460ni 









945 s 

*’c-s 

Tris (pyrrolydyl-N- 









carbodithioato) 









Mn(in) 

10-60 

39-02 

8-48 

4-87 

0-2 

26-,9 

1470 vs 



(11-14) 

(38-95) 

(8-52) 




960 m 

' c- s 

Sodium piperidyl-N- 









carbodithioate 


.. 





1470 s 

^'c-N 








970 s 

^’c-s 

Tris (piper idyl-N-carbo- 









dithioto) Mn(in) 

9-60 

36-04 

7-64 

5*07 

0-1 

18-2 

1480 vs 

*'C“N 


(10-27) 

(35-90) 

(7-85) 




960 s 

^'c-s 


Calculated values are given in parenthesis. 


C-S stretching frequencies for the tetrahydroisoquino- 
linyl, piperidyl and pyrrolydyl derivatives of 
manganese (III) are located at 965, 960 and 

960 cm"i respectively. The complex with lowest 
Vas- most stable. On this basis, the 

three complexes under investigation have comparable 
stability. 

The electronic spectra (chloroform) show bands 
around 28000 cm'^ assignable to charge-transfer 
processes'^. The spectra also show bands around 
20000 cm'i and 16000 cm'i assignable to the d- d 
transitions. Usually, octahedral manganese (III) 
complexes show only one band assignable to 
5E ^ The' occurrence of more than one band 

in the present complexes show a lowering of 
symmetry from O^. The tris chelate^ complexes ot 
the type under study will most probably belong to 
the point group D;^ because of the disymmetry 
caused by the chelating agent. In Mn(III) com¬ 
plexes, in addition . to this, strong Jahn-Teller 
distortion is expected to be operative and hence the 
present complexes may be considered to have a 
symmetry C 2 . The bands observed in the present 


complexes can be assigned to transition involving 
the split components of and in a low 

symmetry ligand field. 

A thermogravimetric analysis of the complexes 
show that the complexes are stable upto 200° C, 
then the decomposition occurs in one stage. 

The authors are grateful to the authorities of the 
Space Scieince and Technology Centre, Thumba, 
Trivandrum, for providing instrumental facilitie.5. 
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application of regression analysis to hypotensive activities of pyridazinones 

VrrHAL M. KULKARNI 

KM.K. College of Pharmacy, Ulhasnagar 421 003 (Thana, India) 


Abstract 

Regression analysis of 32 compounds in pyridazinone series has been performed using 
Free-Wilson method. Individual group contributions for 28 analogues have been calculated 
separately by taking rank vordcr and logarithm of hypotensive activities (MABP) as dependent 
variables. The degree of agreement between the observed and the calculated activities is esti¬ 
mated at 92% variance level with F = 10 *614 and multiple correlation coefficient, r = 0*986. 
Based on the group contributions and on the number of times a substituent occurs at a parti¬ 
cular position in the compound, a quantitative structure-activity relationship has been studied. 


INTEREST in the design of biologically active 
^ compounds^ using quantitative structure- 
activity relationship (QSAR) models has been 
mainly from, our observation that out of a number 
of 2-siibstituted thiazolidines synthesized and tested 
for anti-radiation activity, only ‘one? compound 
showed good activity and the remaining no 
activity-. In order to predict the activity for 
additional compounds in this series, application 
of Free-Wilson method*" and molecular orbital 
method of complete neglect of differential overlap 
(CNDO) has been madeh Recently some com- 
Dounds for antihypertensive activity in pyridazine 
md phthalazine series have been studied by 
calculating charge densities on essential atoms and 
jy the molecular conformation of substituents using 
2ND0 and extended Huckel theory (EHT)^>. Since 
he compounds predicted for activity in the above 
erie.s .showed interesting biological activity on 
heir actual synthesis, it i.s attempted to> study 
)SAR of the present system, 6-phenyl snb- 
dtiited-4, 5-dihydro-3 (2H)-pyridazinones (Fig. 1) for 
ypotensive activity. In this study, the method of 

egression analysis u.sing additivity model of 

ree-Wilsoii^» has been made. 







Fig. 1 

The Free-Wilson method which has been applied to 
number of drug molecules'^’for the purpose of 
edicting therapeutically active molecules, is based 
)on an additive mathematical model. This is 
presented in the form of a linear equation (1). 
Biological response = g -f- 27 group contributions (1) 

lere represents overall average activity of the 
rent molecule. The parameter for the biological 
sponse may be expressed in terms of log (1/C) 


where C is the molar concentration of the drug, 
per cent inhibition of enzyme PI 5 Q or per cent 
survival, etc. In the present analysis, the hypoten¬ 
sive activity of dihydropyridazinones has been 
considered in terms of rank order and in terms of 
logarithm of mean arterial blood pressure (MABP) 
of normotensive rats 4 hours after a single oral 
dose of 100 mg/kg. The activity data have been 
taken from Curran and Ross^. 

The compounds considered in the analysis are 
shown in Table I. It consists of activity data for 
28 analogues of 32 compounds written in the form 
of structural matrix. The occurrence of groups in 
a particular compouind is indicated by a numeral 
(or coelScient). The analysis was carried out by 
considering one dependent variable at each sub¬ 
stituent position and then converting the matrix 
to a contracted matrix. In this system, 772 -CH 3 CONH 
at Rjl, CH 3 at Ro and R 3 and CqH 5 CH 2 CH 2 -at 
R 4 were considered as dependent variables. This 
gives 24 analogues of dihydropyridazinones con¬ 
sisting 32 compounds (equations). These equations 
were solved separately by taking Tank order and 
logarithm of hypotensive activities (MABP) as 
dependent variables (observed activity) and co¬ 
efficients as independed variables on a computer 
(DEC-10) using the least square method. 

Results and Discussion 
By applying regression analysis, the values for 
regression constant and, group contributions to the 
hypotensive activity were obtained (Table H). 
These have been calculated separately by taking rank 
order [blood pressure (mm). 65-75 = 4, 76-85 = 3, 
86-95 = 2, 96-105 “ 1 and > 106 = 0] and 
logarithm of hypotensive activities (MABP) of 
pyridazinones. The criteria for activity are that 
MABP must be ^ 90 for treated and 120 for 
untreated animals. By substituting the values 
of A and group contributions into eq. (1), the 
activities have been calculated ^and are reported in 
terms of fall or rise of blood pressure (Table I). 
It is clear from these results that a good agreement 
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Table I 

Observed and calculated hypotensive activities of 
dihydropyridazinones * 

Activity 

Compound Substituents (MABP) 

Ko. _ 

obsd. calcd. 


1 

A 

T 

V 

X 

90 

90 

2 

B 

T 

V 

X 

98 

99 

3 

C 

T 

V 

X 

116 

116 

4 

D 

T 

V 

Y 

110 

no 

5 

E 

T 

V 

Y 

115 

113 

6 

E 

T 

V 

z . 

112 

112 

7 

E 

T 

V 

AA 

110 

no 

8 

E 

T 

V 

AB 

122 

122 

9 

E 

T 

w 

X 

106 

113 

10 

F 

T 

V 

X 

82 

83 

11 

0 

T 

V 

X 

132 

132 

12 

£ 

U 

V 

X 

85 

83 

13 

H 

T 

V 

X 

114 

II4 

14 

[ 

T 

V 

X 

92 

87 

15 

J 

T 

V 

X 

98 

98 

16 

K 

T 

V 

X 

102 

102 

17 

L 

T 

w 

X 

100 

10! 

18 

M 

T 

V 

X 

98 

98 

19 

N 

T 

w 

X 

102 

97 

20 

F 

T , 

w 

X 

90 

89 

21 

N 

U 

V 

X 

68 

72 

22 ■ 

L 

U 

V 

X 

73 

75 

23 

B 

u 

V 

X 

80 

79 

•24 

F 

u 

V 

X 

70 

66 

25 

F 

T 

V 

Y 

84 

90 

26 

0 

u 

V 

X 

86 

86 

27 

L 

u 

V 

Y 

85 

82 

28 

P 

T 

V 

X 

107 

107 

29 

Q 

T 

V 

X 

112 

112 

30 

. R 

T 

w 

X 

103 

103 

^31 

S 

U 

V 

X 

82 

82 

32 

G 

‘ u 

V 

X 

66 

70 


* Alphabets indicate the occurience of substi¬ 
tuents as given in Table n. A structural ma.trix can 
be constructed by taking substituents A to S at R,, 
T and U at R 2 , V and W at R 3 and X to AB at R^. 
For details see refs. 3 and 7. 


Table II 

Substituent contribution to hypotensive activity of 
dihydropyridazinones 


No. 

Substituents 

No. of 
times 

occur¬ 

ring 

Group Contri¬ 
bution by 

Rank Logari- 
order thm 

R, - A 

p-F 

1 

0-604 

-0*038 

B 

W-NO 2 

2 

-0-286 

0*003 

C 

;?-OH 

1 

-1-396 

0-074 

D 

13-Br 

1 

-0-801 

0*014 

E 

i7-Cl 

6 

-0-208 

0-023 

F 

;)-CN 

4 

1-495 

-0-076 

G 

P-CgH, 

1 

1-396 

0-129 

K 

p-COOH 

1 

--I-396 

0-066 

1 

m-CN 

2 

0-715 

-0*052 

J 

0 

II 

N-C-S 

1 

-0-396 

-0*001 

K 

MCH,), 

s 

11 

N-C-O 

1 

-0-396 

0-018 

L 

pGH.CONH 

3 

0-533 

-0-021 

M 


1 

-0-396 

-0-001 

N 

p-'NUj 

2 

0-589 

■ 0-039 

0 

w-NHo 

1 

-1-175 

-0-039 

• P 

P~Cq 

1 

0-396 

0-037 

Q 

p^CH,O.C(.Hi 

1 

.0-396 

0-358 

R 


I 

0-352 

-0-012 

S 

//z-CHaCONH 

I 

-0-175 

0-0)9 

-= T 

H 

23 

-0-450 

0-027 

U 

! CH, 

9 

1-281 

-0-069 

R3 ^ V 

H 

27 

0-117 

-0-005 

W 

CH, 

5 

-0*632 

0-028 

R4 = X 

H 

25 

0*198 

-0-009 

Y 

CHa 

4 

-0*398 

0-027 

Z 

;j-C1.C6H4 

1 

-0*991 

0-026 

AA 

' 1 

-0-.991 

0-019 

AB CgHg-CHg-CH 

2 ^ 

-1*374 

0-086 
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xists between the calculated and observed, 
ctivities. rniiltiple correlation cocfllcieni 

i 0*986 and F is 10*614. The ratio bad ween the 
ariance of the estimated activity and the variance 
f the observed activity is found at 92% level. 

By cO'mparing the individual group contributions 
alcLiIated as above, it can be observed that the 
roup contributions obtained by using rank oirder 
f activities are more significant and suggestive for 
.ruoture-activity correlations than using logarithms 
f activities. Based on these group contribution-: 
nd on the number of times a particular sub- 
;ituent occurs at a particular position in the 
lolecule, it is possible to assess the ability of 
lese substituents for activity. At ^position of 
ihydropyridazmones, out of 19 substituents which 
iclude both electron-withdrawing and clectron- 
deasing groups, only 6 substituents have positive 
roup contributions. These are in (he order : 
-CN > /n-CN > p-F and p-NH. > p-CH.^CONH 
> H respectively, p-chloro group occurring once 
ith a group at R.j and four times with different 
roups at R.j did not contribute to any activity, 
[owever, this substituenl along with methyl 
“oup at R;, gave better activity. T-cyano' 
nd /u-cyano groups which occur along with 
roups at R.j and R.j showed interesting 

ctivity. The methyl groups at R._> position show 
ositive group contribution and produced active 
ompOLinds while those at R.j produced no effect, 
fone of substituents occurring at R., position gave 
ny activity and these groups showed negative 
allies of grohp contributions. From this analysis, 
becomes apparent that groups at and R., do 


not contribute to the activity and hence produce 
inactive compounds. This explanation on structure- 
activity analysis can further be supported by the 
results ot our earlier studies"* on pyridazine and 
phthalazine derivatives that nitrogen atoms in these 
molecules must be free for biological response, ft 
may be assumed in the pyridazinone system that 
iinsubstituted nitrogen atoms favour the activity. 

The findings arc being explored for the synthesis 
of compounds for which activity has been predicted. 
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SULPHENYL DERIVATIVES OF ORTHO-MERCAPTO AZO COMPOUNDS: SYNTHESIS OF 
4-DT1VIETHYLAMINO-AZOBENZENE-2-SULPHENYL BROMIDE-ITS U.V, AND VISIBLE SPECTRA 

S. K. BHATTACHARJEE and S. K. DASOUPTA 
Department of Chemistry, Gatdiati University, Assam, India 


Abstract 

With a view to synthesizing new sulphcnyl bromides of ortho-mercapto-azo-compounds, the 
debcnzylation reactions of 2-:>ryIazo-l-phenyl benzyl sulphides (T, a, c, d) and 2-arylazo-l-naphthyl 
benzyl sulphides (fl) are carried out. Only (I d) yields the siilphenyl bromide (T e), all other com¬ 
pounds are converted into their respective disulphides [(111^7, b) and (fvyj. The U.V. and visible 
spectra of (I e) are discussed. 


''HOUGH Specklin and Meybeck^ failed to diazotise 
^>-benzyI thioanilinc under a variety of conditions, 
urawoy et air could diazotise the same with nitrosyl 
^Iphuric acid and cone, sulphuric acid at O^’C and 
'upled this diazonium compound successfully with 


2-naphth.ol to get (!«). They were unable to debenzy- 
late (I a), to sulphenyl bromide but obtainedt be disul¬ 
phide (HI £7) instead. 

So far no sulphenyl halide of ortho-mercapto azo 
compound is known to contain any electron donating 
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groups like phenolic-hydroxy, amino, substituted amino 
or phenolic-ether group, in their ring systems. With 
a view to synthesizing such compounds, we diazotised 
2-benzylthio-aniline and l-benzylthio-2-n''.phthyU‘-mine 
with nitrous acid in ethanol medium. Though these 
diazoniim compounds proved to be st .ble for 5-15 
secs, they could be effectively coupled with a number 
of active substrates like 2-n?.phthol, phenol, p-cresol 
and dimethyl aniline, under alkaline conditicns below 
0° C, to give the expected compounds (I a, b, c, d 
and ID 



a) 

<7. R = 2-hydroxy-l-naphthyl 
6. R = p-hydioxy phenyl 
c. R = 5-methyl-2-hydroxy 
phenyl 

R = p-dimethyl amino 
phenyl 

r-SCHgPh = -SBr 

e. < R = p-dimethyl amino 
( phenyl 



(II) 

R = 2-hydroxy-l-naphthyl 



(in) 

^7. R = 2-hydroxy-l-naphthyl 
c. R == 5-methyl-2-hydioxy 
phenyl 


with potassii m iodide. Picliminai y invesligr.licns shcw- 
that this compound is an effective electicphile. 

U. V. and visible spectra of 4-dimethylamino-azobenzene^ 

2'-sidphenyl bromide : 

The U.V. and visible spectra of this ccmporrtd in 
ethanol slow thiee bands — one high intensity bf.nd 
at 470 nm and two low intensity bands at 560 nm 
and 375 nm; where'*.s, in solvents benzene, chloroform 
and w .ter, only two bands ai c shown, one h igh intensity 
band around 550nni and a low intensity band around 
375 nm. The band at 375 nm is a tt—> 7r* band, the 
band around 550 nm m?.y be due to a “ Hydrazoiue ” 
structure (VI) of the compound in the solvents. The 
band at 470 nm in ethanol soli ticn is perhaps du e to 
the “ azo-StlUctuie’’ (V) of ti e compomd formed 
due to pirti \1 solvolysis. This is suppor ted by the fact 
that the 470 nm band disappears wl:en th.e spectiuim 
of the ethanolic soh tion of tl;e sulphcnyl bromide was 
taken in presence of added bromide ions. In ethanol, 
therefore, the sulphcnyl bicmidc remains as a mixture 
of the “ azo-structUr e ” with a small amount of 
“hydrazone structure”. 

In sulphuric acid solution, however, only the band 
at 350 nm is obt .ined. Both the “azo-structuire ” 

and the “hydrazone structure” are not formed due 
# • « « 
to protonation of-N group and the- N 

— -group. 




Attempted debenzylaticn of (Icr,c) and (Ha-) by 
bromination in hot acetic acid or in wajm or cold 
carbon tetrachloride (both in presence and in absence 
of iodine catalyst) yielded no su Iphenyl bromide but 
only the corresponding disulphides (HI a, c) and (I\0. 

On the other hand 2'-benzylthio-4-dimethyl.:mine- 
azobenzene (I d) could successfi lly be converted to the 
sulphcnyl bromide (I^) by treating it with bromine 
in c irbontetrachloiide at 40° C; debenzylaticn pro¬ 
ceeded faster in the presence of iodine. But debenzy- 
1 at ion reaction filed with bromine in hot ?.cetic ?vCid. 
This sui Iphenyl bromide was found to be stable towards 
water and alcohol and could be recrystallised unchanged 
from aqueous alcohol. Like other sulphcnyl bromides 
of the series^ it also underwent double decomposition 


(V) (VO 

Experimental 

A. Diazotisation of o-henzyltliioaniline and coupling 
of the diazonium compound with 2-naphthol: 

i7-Benzylthioaniline (2g) dissolved in ethanol (10 ml) 
at0°C w .s mixed with sodium nitiite (0*5 g) in 
water (10 ml) at — 5° C. Then hyd:ochIoiic acid 
(5 ml, 4N) was added and the res iting di .zonium 
chloride solution was immedi .tely poured into a well 
stiixed ice cooled soli tion of 2-nrptl ol (l*5g) in 
sodii m hydi oxide (20 ml, 2C %) r.t a t ime. The sti 11 ing 
was continued for 30 min: tes, at 3° C. The res’ Iting 
red precipitr.te of 2-(2'-hyd.oxy-l '-n •phthyl-azo-)-pJ'enyl 
benzyl sulphide (la) w.,s filteied off, w..shed and 
dried (l*95g, 53% yield) gave brown red crystals 
from ethanol. 

m.p. 161° -162° C. 

QsHj 8 ^ 2 SOrequires C - 74-59%, H - 4-86%, ^ 
N = 7-56%. 

Found C == 74*42%, H - 4*74%, 

N =*7*49%. 
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^he compound (I a) was identical with the compound 
7 ^ined by the condensation of o-benzylthioaniline 
l-nitroso-2-naphthol. 

‘ The coupling reactions of diazotised o-benzylthio-~ 
“l^^dine with phenol and j?-cresol and that of diazotised 
'^eii2ylthio-2-naphthyl amine with 2-naphth.ol were 
^^ll^'t'ied out similarly as under A, to get ti e compounds 
“'(^-hydroxy pheny])-phenyl benzyl sulphide (I b), 2-(5- 
^^^ethyi-2~hydTOxy phenyl)-ph.enyl benzyl sulphide (I c) 

2-hydroxy-1 '-ben 2 ylthio- 2 ', 1 -azo naph thalene (TI) 
'‘Aspectively. All of them were crystallised fiom hot 

(6) Crystallised as orange red crystals. m.p.~J43°~ 
144° C, yield = 45%. 

Cj qHj(jNoSO requires C = 71 -25%, H = 5-00%, 
N = 8*75%. 

Found C = 70*98%, H = 5*31%, 
N = 8*24%. 

(c) Crystallised as red plates. m.p.= 102°— 103° C. 
yield =51%. 

requires C = 71*82%, H = 5-38%, 
N-8*38%. 

Found C = 71*20%, H = 5*33%, 
N = 8*51%. 

Crystallised as red needles with a greenish 
lustre 

m.p. = 204°--205° C, 
yield = 57%. 

C.vHooN.SO requires C= 77*14%, H = 4*76%, 

N = 6*66%, 

Found C = 77*56%, H = 4*37%, 

N = 6*83%. 

C. A-Dimethylamino-2'-benzylthio-azobenzene (id) : 

The diazonium solution prepared as under A was 
immediately added to a solution of dimethyl aniline 
(3 ml) in ethanol (10 ml) kept at — 5° C and the result¬ 
ing solution was quickly made alkaline with sodium 
acetate solution (10 ml, 20% solution). A red precipi¬ 
tate formed at once, filtered and dried (l*4g, 40% 
yield). It gave orange red crystals fiom hot ethanol, 
m.p. = 137°-139°C. 

C, iHo 3 N 3 S requires C = 72*62%, H = 6*05%, 

N = 12*l%. 

Found C = 72*45%, H = 5*92%, 

N = ll*85%. 

D. Attempted debenzylation of (I a, c) and (II) : 

(a) In hot acetic acid. — la (l*85g) in glacial 
acetic acid (10 ml) was refluxed. To it was added 
a soltition of bromine (0*8g) in acetic acid (5 ml) 
through the condenser. The mixture was refluxed 
(10 minutes), the solution was cooled. Red crystals 
of m a filtered off, washed and dried (l*23g), gave 
re() crystals from ^thanolig benzene, m.p. =182°-! 83° C. 


C 3 .Ho.>NiS..O., requires C = 67*02%, H = 3*94%, 

N = 5*73%. 

Found C = 66*98%, H = 4*12%, 

N - 5*78%. 

(b) In carbon tetrachloride .—^To a solution of 1 ya 
(1 *85 g) in carbon tetrachloride (10 ml) kept at 40° C 
was added a solution of biomine (0*8g) in c:’.]bon 
tetrachloi ide (5 mj). The solution was kept for one 
hour and the red ppt. thus obtained was filtered 
wiished and dried (0-98g); crystallised from ethanol- 
benzene mixture, m.p. = 182°>-183°C. 

requires C = 67*02%, H - 3*94%, 
N=5*78%. 

Found C = 66*87%, H = 3*91%, 
N=5*67%.^ 

E. The debenzylation reactions of I c and II were 
carried out similarly as under D. In both the cases 
disulphide were isolated. 

(I c) gave (III c) crystallised from ethanolic benzene 
as red crystals, m.p. =199°-20I°C. 

requires C = 64*19%, H = 4*52%, 

N = 11*52%. 

Found C = 64*93%, H = 4*38 % 

N = 11-57%. 

(11) gave the disulphide (IV o), recrystallised from 
alcohol benzene mixture as deep red crystals with 
green lustre, m.p. = 243°-244° C. 

^4acquires C = 78*68%, H ™ 4*26%, 

N = 9*15%. 

Found C = 78*92%, H = 4*13%, 

N = 8*96%. 

F. ^-DimethyIamino-azobenzene-2'-sulpheny} bromide: 

To a well stirred solution of Id (1*73 g) in CCj^ 
(10 ml) kept at 40^ C was added a solution of bromine 
(0*8 g) in carbon tetradaloride (5 ml). The mixture 
was kept at 40° C (30 min.). A violet red precipitate 
with a greenish lustre appeared, which was filtered 
off, washed and dried (0*72 g, 43% yield). It gave 
violet red crystals from alcohol-benzene mixture 
m.p. 250°-252° C. 

requiies C = 50*0%, H = 4*16%, 

N= 12*5%. 

Found C = 49*76%, H = 4*45%, 

N- 12*11%. 

G. Ultraviolet-visible spectra of the compound 
were taken in D.K-2 Beckmann Instrument. 


1. Specklin, R. and Meyback, J., Bull. Soc. Chim 

1951, 18, 627. 

2. Burawoy, A., Turner, C., Hyslop, W. I. and 

Raymakers, P., J. Chem. Soc., 1954, p. 82. 
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ADOPTIVE TRANSFER OF CELL-MEDIATED IMMUNITY TO TRICHOPHYTON MENTAGROPHYTES 

IN GUINEA PIGS 

ViJAYA MANOHAR, G. RAMANANDA RAO and M. Si RSI 
Microbiology and Cell Biology Laboratory^ Indian Institute of Science, Batigalorv 560 012 

Abstract 

Sensitized lymphocytes and their cell-free extract were shown to transfer cell-mediated 
immunity (CMlj to Trichophyton mentagrophytes in guinea pigs. Signilicant levels of delayed- 
type hypersensitive reactions (DTH) were also observed against antigens from heterologous 
dermatophytes, mzl, Trichophyton violaceum. Trichophyton ruhruni and Alicrosporn/n ennis 
suggesting the cross reactivity. 


Introduction 

^HE defense mechanism in response to infectious 
■** agents involves the differentiation and prolifera¬ 
tion of B-cells (antibody-mediated immunity, AMI) 
or T-^cells (cell-mled'iated immiunity, CMI). In 
recent years, operation of these immune mechanisms 
in a number of infectious diseases, autoimmune 
processes, rejection of homografts and neoplastic 
tissue is well documented^'-h Resistance to some 
of the systemic mycotic infections like histo¬ 
plasmosis and coccidioidomycosis has been attributed 
to the operation of both the mechanisms-^''*. Although 
humoral antibodies and skin hypersensitive reactions 
have been reported in patients with ringworm 
infectio-ns, the role and nature of immune mechanism 
are not clearly understood'h Our studies on the 
immulnity in experimental dermatomycoses in guinea 
pigs have demonstrated a low level of AMI and 
a high level of dermal sensitivity of delayed-type, 
implying the role of CMI during the recovery from 
infection (unpublished data). 

With the exploration of cellular and biochemical 
aspects of immune mechanisms, the role of 
'‘transfer factor" in transferring the immunity has 
been extensively studied", and its clinical value in 
a number of diseases recognized^’^b In the present 
communication, the transfer of delayed hyper¬ 
sensitivity to Trichephyton metcigrophytes in guinea 
pigs, by sensitized lymphocytes and a cell-free 
extract from them are reported. 

Materials and Methods 

Immunization of guinea pigs .—The mycelium 
from a 7-day old culture of Trichophyton menta¬ 
grophytes was washed with acetone at — 15° C and 
dried u-nder vacuum. The acetone-dry powder was 
extracted with 0*1 M phosphate bufferred saline 
(PBS) of pH 7-2. The extract was dialyzed, and 
its protein content was estimated by the method of 
Lowry et From the soluble extract, the. 

proteins were separated by the method of Schneidertt, 
and lipo polysaccharide by the method of 


Westphal et The guinea pigs (350-400 g body 

wt.) were immunized by injecting the soluble 
extract (12 mg protein) fro-m T. mentagrophytes 
with Freund’s Complete Adjuvant in three doses at 
weekly intervals. Two weeks after the last dose of 
antigen, the animals were tested for delayed-type 
of hypersensitive reactions (DTH). 

Transfer of CMI to non-sensltiz.cd guinea pigs .— 
The spleens from the animals showing a positive 
skin, reaction (14-15 mm of induration and edema) 
were collected aseptically, minced and squashed in. 
PBS. The suspension was filtered through a sterile 
stainless steel mesh and the cells were washed 
thrice with PBS and suspended in the same at a 
cell density of 90 x 10<* lymphocytes per ml. A 
cell-free extract was prepared from lymphocytes 
(180 X 10'* cells in 2 ml) by repea.ted freezing 
and thawing for 10 times. Either whole cells or 
cell-free extract (0-2 ml) were administered sub¬ 
cutaneously into the clipped, and shaved Hanks of 
non-sensitized guinea pigs. After an incubation 
period of 20 hr, the animals were challenged 
intradermally with 0-1 ml of soluble extract or 
protein fraction of lipopolysaccharide fraction from 
T. mentagrophytes. The cross reactivity with the 
related dermatophytes was examined by injecting 
the soluble extracts from Trichophyton violaceum. 
Trichophyton rub rum and Microsporain cmis. The 
hypersensitive reaction,s developing 24 hr later were 
recorded. 

Results and Discussion 

Guinea pigs injected with sensitized lymphocytes 
showed a positive DTH reaction on challenge with 
a soluble extract prepared from T. mentagrophytes 
(Table I). A similar reaction was also seen in 
animals which received the lymphocyte-extract. 

The soluble extract contained both proteins 
as well as lipopolysaccharides. While the protein 
fraction elicited reactions comparable with soluble 
extract, no reactions were observed with lipopoly¬ 
saccharide fraction. 
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Table I 

adoptive transfer of CMI to T. mentagrcphytes in 
guinea pigs 


Antigenic material 

Skin reaction (in mm) in 
animals injected with 

Lympho¬ 

cytes 

Lympho¬ 

cyte-extract 

T mentagrophytes 

Soluble extract (20jug)+ 

12 

11 

Prctein fraction (20/^g) 

11 

10 

Lipopolysaccharide frac- 

tion (20/tg)++ 

0 

0 

T. violaceum 

Soluble extract (20/u.g)+ 

10 

not tested 

T. riibrum 

Soluble extract (20/tg)+ 

8 

not tested 

M. canis 

Soluble extract (20/ig)+ 

9 

not tested 


+ In terms of protein In terms of hexoses 


Soluble extracts prepared from other dermato¬ 
phytes like T. violaceum, 7'. riibrum and M. cants 
also showed significant levels of DTH reactions 
suggesting cross reactivity among these fungi. But 
the degree of reactions do differ markedly as 
compared with the homologous system. 

The present findings reveal the occurrence of a 
■‘transfer factor” in lymphocytes sensitized to 
J. mentagrophytes as observed in histoplasmin and 
coccidioidin sensitivity13. The chemical nature of 
this ‘transfer factor” and its in vivo efficacy in. 
curing experimental dermatomycoses are being 
investigated. 


mentagrophytes in Guinea Pigs 
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UNIFIED TREATMENT OF EINSTEIN’S AND 
GODEL’S UNIVERSES 

It is well known that the only stationary homogeneous 
world models are G5deF and Einstein universes 
(Ozsvath®), Therefore it would be worthwhile to re¬ 
derive these two solutions in a unified way. This is 
the object of the present note. 

Both of these universes are filled with dust, Ein¬ 
stein’s cosmos can be characterised by the postulate 
that expansion, rotation and shear of the dust distri¬ 
bution would vanish. The line element for this uni¬ 
verse can be expressed in the form^ ; 

== - (dx^y- - (dx^y 

— 2 cos (dx^) (dx^) — (dx^^ (I) 

where j3 is a constant and it is related to the cosmo¬ 
logical constant A by == 4A. Godeli universe can 
be characterised by the postulate that expansion and 
shear of the dust distribution dees vanish but the rota¬ 
tion of the dust distribution does not vanish. The 
line element for this universe can be expiessed in the 
form® : 

ds^ = {dx<^y 4 - (dx^) (dx^) 4 - i (dx’^y 

- {dx^y - (dx®)® (2) 

where a is constant and it is related to cosmological 
constant A by = — 2A. 

For the unified treatment of these two world models 
we consider the metric in the form : 

ds- = (dx® -h Xdx-y - (dx^y - Y® (dx-y 

~(dx® 4-Fdx:®)^ (3) 

where X, Y and F are functions of only. One can 
get both (1) and (2) out of (3) by a suitable choice of 
the functions X, Y and F. 

We introduce the tetrads 

Q^==dx^ 4- Xdx®, = djci, d- = Ydx2, 

= dx:® 4- Fdx^ (4) 

so that (3) becomes 

ds^ = {B^y - {S^y ^ (er- (b^y = ( 5 ) 

We shall now try to solve Einstein’s field equations 
corresponding to a dust distribution with non-zero 
cosmological constant A. These field equations can 
be expressed in the tetrad form as 

R<a6) “2-R^(a6) {a) Vny (6) 

where R, p and Ufa, are respectively the scalar curva¬ 
ture, dust density and the tetrad components of the 
flow vector. We use the comoving coordinates. Hence 
we have 

^(0) ^ ^(1) ^ y(3) ^0. 


With the help of the results ~ and dx*- 

^*(a) we can obtain the tensor components t?* of the 
flow vector. They are given by 

t?® = 1, “ “P® = 0 (8) 

It is painless to verify that the rotation O of the con¬ 
gruence = 0, 0, 0, 0) is given by 

= 2X'®/Y2. (9) 

Here and in what follows, an overhead dash indicates 
differentiation with respect to x^. Thus for Einstein’s 
universe X" — 0 and for Godel’s universe XV- 0. 

For the metric (5), the field-equations (6) alongwilh 
(7) imply the following relations 

r-j3Y, X'==aY,4A-^®-~.a®,ai3=:0 
Y" 4- — -Ja®) Y ~ 0, I67rp = a® -h ^3® (10) 

where a and j9 are constants of integration. 

The result ajS = 0 implies a == 0 or ^6 = 0. If a 
and p both vanish, we get a flat space-time. If a == 0, 
then X becomes a constant. By a coordinate trans¬ 
formation in the metric (3) it can be seen that X 
constant is equivalent to X — 0. Similarly ^ ^ 0 
gives us F = 0. 

In the case a = 0, we have 
X = 0, Y = sin ^x^ F = cos 

167rp = jS® = 4A (11) 

The solution described by (11) is the Einstein’s uni¬ 
verse given by the metric (I). 

In the case j8 = 0, we have 
F - 0, X = Y - (l/y/2) (12) 

= 4flr2^ j^TTp = 2fi® ~ — 4A 

where •\J2a—o., The soluticn described by (12) 
is the Godel’s cosmos given by the metiic (2). 

The author is grateful to Professor P. C. Vaidya for 
invaluable critical comments and encouragement. 

Department of Mathematics, L. K. Patel. 

Gujarat University, 

Ahmedabad 380 009. 

September 12, 1977 
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CHROMIC ACID OXIDATION OF 

naphthalene, evidence for the 

INTERMEDIARY STEPS 

continuation of our study of the mechanism of 
chromite oxidation of aromatic hydrocarbons*, we 
have investigated the kinetics of oxidation of naph¬ 
thalene in 95% acetic acid. Using naphthalene in con¬ 
siderable excess over that of chromium trioxide, 
oxidation was substantially limited tx) the conversion 
to h d-quinone, the subsequent oxidation to phthalic 
acid taking place to only a minor extent. 

Kinetics of the disappearance of chromic acid was 
followed by iodimerry. The rate was found to be 
second order with respect to HCrO| ' (and not total 
Cl''). with respecc to naphthalene was 

found to be kinetically a complicated one due to an 
initial complex formation between the reactants, prior 
to the rate limiting step. This complexation led to a 
decrease in the third order rate constant- k'.^ with 
increase in naphthalene concentration (cf. Michaelis 
Menten behaviour of enzymCvS**^). 

The following scheme 

K 

+ Ci'^ COMPLEX 

A%, 

COMPLEX + .C,oH„0.. + 2 Cr'” 

gives rise to a relacion'^*" 

'k\ K (NAPHTH ALl-NH) k'. 

Figure I describes the reciprocal plots (obtained at 
various acid concentrations). From the slopes and 
intercepts, values of k'.^ anti K were calculated 
(Table I). 


rABI.I: 1 

Vurktfion of A';, and K with acidify 


(H')M 

KM » 

/%:, M Us * 

0-03 

16-050 

0-1562 

0- 10 

16* 440 

0-6098 

0-15 

f6-()()() 

fOOOO 

()-2() 

15* 0.^0 

1-2500 

CrO:^ ()-()06() M, 

HOAc 95 ; 

fi 0*3 and 

T 30 C. 



It was observed that 

rate constants 

A/., showed a lirst 

order tlependence on ( If ) rather tium on the 

acidity function 

and K was 

acitl iiulepeiuieni. 


The overall rate law was given by 

K k", (HXNAPHTIjALIiNi:) (HCrOi )*• 

1 + K(NAPITlHALhNL) 

where .. ACj/UH). 'I'he dependence on (H * ) 

coultl arise from involvement of water in proton 
transfer in the rate limiting step. 

The rates of oxidation of naj[duhaIene-D^ (lable 
II) ditl not permit a clear cut evaluation of the 

primary isotope effect. However, the ratio A'., //% 

♦ , ^ > 
IS higher than the one expected on tlie basis of only 


a secondary deuterium 

Kinetic 

effeer,. 

Tauij; 11 
isotopic i 

[ffi'Ot 


KM 1 

/v %M f 

s ^ 

a,,/A ^ 1 ,, 

Nupluhidcnc 16*44 
N:iphthidcnc-1)„ 8*44 

0*83 

0-37 


1*74 2*25 

CiO, ()*0()3 M, 

HOAc 

95'‘: 

, H'r-O./JVt, 


/I 0-3, T 30" C. 
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Naphchaquinone, obrained from naphthalene 
1, 4--D.> on oxidation, showed the intensity of the peaks 
in NMR for a : quinonoid hydrogens = 2 : 4 : 3 

(instead of 2:4:4 expected for equimolar mixture of 
I and n in Scheme I). Clearly, the hydrogen of the 
quinonoid moiety was partly substituted with deute¬ 
rium. This view was confirmed by mass spectrum 
which showed the peaks corresponding to I, II 
and III (Scheme I) at 158, 159 and 160. 

SCHEME I 



11 HI 


Also, the fragmentation patterns fully supported this 
assignment (m/e, 130, 131 and 132 (M+-COj, 102, 
103, 104 (M ~2CO;, 104 and 106 (130 and 132- 
and i31~C2HD) and 76 Sc 78 (benzyne and 
benzyne-Do;. The formation of naphthaquinone-D 
provides the crucial evidence for the intermediacy, of 
a naphthalene 1, 2-epoxide, or an 1, 2-epoxide like 
transition state. The migration of deuterium from 1 
to 2 position is caused apparently by the ‘NIH shift”*’, 
well recognised as a diagnostic feature of arene-oxide 
involvement. These findings place the chromic acid 
oxidation on a similar basis mechanistically to chromyl 
chloride oxidations'-^ 

Table III presents the kinetic behaviour in the 
presence of Mn^^ (which is usually employed to trap 
and Cr''). Instead of the expected decrease in 

rate, surprisingly the reaction was found to be cata¬ 
lysed by Mn^' ions. Further, the order with respectj 
to Cr’^'^ changed from two to one on increasing Mn^ 
concentration. Difference speara indicated as max 
500 nm, which could be assigned to Mn^^' species’^. 


Table III 
Effect of 


Mn“ 

S-i 


Xr'sM-i S-i 

0*000 

0*3745 


9-3632 

0-002 

0*9257 


23-1430 

0*010 

2*0200 


50-5040 

0*050 


8*688 X 10-3 

72-4000 

0*200 


8*808 X 10-3 

73-4000 


Naphthalene = 0*04 M, C 1 O 3 = 0*003 M, = 
0 -1 M, /X = 0*3, HOAc = 95%, and T = 30' C. 


The reaction order with respect to Mn^^ was found 
to be 0*2, indicative of a radical process. Product 


analysis showed that, along with naphchaquinone, two 
new quinones were produced. Their structures were 
found to be A and B ( Scheme II) on the basis of IR, 
NMR, mass, UV spectra and confirmed also by syn¬ 
thesis. The formation of these quinones in presence of 
Mn” could again mean radical processes, the interme¬ 
diate radicals being trapped by the excess naphthalene 
present in the medium. 

SCHEME 11 


0 



QUINONE A QUINONE B 

We are planning to discuss these results in a more 
detailed paper. 

Dept, of Organic S. Ramesh. 

Chemistry, M. VlVEKANANUA Bhatt. 

Indian Institute of Science, 

Bangalore 560 012, 

April 18, 1977. 
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V SYNTHESIS OF ISOXAZOLO (t, 

COUMARINS AND ISOXAZOLO (7, 8-^)- 
COUMARINS 

ISOXAZOLO (7, 8-^) flavones are known to possess 
antibacterial activity^ Some furano (6, 7—(^)—1,2- 
benzisoxazoles and isoxazolo (6, 2 -ben 2 - 

isoxazoles also exhibit antifungal activity-. In view of 
this, the synthesis of a few isoxazolo (7, 6—cou- 
marins (I) and isoxazolo (7^8-d) coumanns (11) 
was carried out for the first time. 
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The starting materials, 7-hydroxy-6-aryl-4-methyi- 
coumarins were obtained by known method'^, while 
7 — hydroxy-8-acetylcoumarins were prepared by the 
Fries migration of 7-acetoxycx)umarins'^-. The corres¬ 
ponding oximes on acetylation yielded the oxime 
acetates which on cyclization by the pyridine method 
reported by us earlier'”^ gave the corresponding isoxa- 
zolo il,6~d) coumarins (1) and isoxazolo {7,S-d)- 
coumarins (II). The physical data of these compounds 
is reported in Table I. 


ppm; but none of the compounds was found to possess 
any significant activity. The screening was done by 
dry weight method. 

General procedure for the preparation of: 

Oximes —The acylcoumarin (OT mole) was treated 
wdth hydroxylamine hydrochloride (0T2 mole) 
and sodium acetate (1 g) in an aqueous solution and 
refluxed for 40 min. The solid separated on cooling 
was filtered, washed with water and crystallized from 


Ta ble 1 

Physical data of hydroxy-acyl-coumarins and their corresponding oximes,, oxime acetates and isoxazolo (7, 6-r/>~ 
coumarins (/) and isoxazolo (7, 8-d) coumarins (//) 


7-Hydro xy-?xyl- 
coLimarins 

M.P. 

-'C 

Yield 

/o 

Corresponding 

oximes 

M.P. C 

Corresponding 
oxime acetate 
M.P. ^C 

Cone spending 
isoxazciccoi mai ins 
niandl'DM.P. "C 

6-Acetyl4-methyl- 

212“ 

22 

256*- 

188“ 

ia 

269" 

6-Propionyl-4-metbyl- 

226^ 

25 

230" 

178“ 

lb 

213" 

6-Acetyl4, 8-dimethyI- 

193^ 

25 

254" 

212" 

Jc 

256" 

6-Propionyl-4, 8- 
dimetbyl- 

19I« 

23 

245" 

173“ 

IV/ 

210'^ 

8-Acetyl 

167" 

56 

227“ 

161“ 

\\a 

228" 

8-Acetyl-6-etbyl- 

131" 

83 

172“ 

125“ 

116 

16C" 


4-niethyl- 


* All compounds gave satisfactory elemental analyses. 

a = Crystallised from ethanol ; b crystallised from acetic acid ; c == crystallised fiom 70% acetic acid. 


IR spectra (nujol) of I and II showed bands around 
1725, 1630, 1220 and 830 cm-"*- characteristic of 
C=:0 coumarins, C=:C, N-O-C and isoxazole ring 
stretch respectivcdy. 



Physiological activity .—Some of the compounds 
were tested against plant pathogenic fungi, viz.y 
Helmenthosporium apatternae and Pestalotia sp. at 30 


a proper solvent. The yields of these oximes were 
between 60-72%. 

Oxime acetates .—The oxime (0-05 mole) w'as 
heated with acetic anhydride (O'075 mole) on a 
water-bath till dissolved and kept aside for 30 min.- 
It was then poured over crushed ice. The solid thus 
obtained was Altered, washed with water and 
crystallized from a proper solvent. The oxime acetates 
were obtained in 65-72% yield. 

Cyclization of oxime acetates to corresponding 
isoxazolo (7,6-i^) coumarins {!) isoxazolo^ 
(7, S~d) coumarins (U) 

The oxime acetate (1 g) was refluxed with dry pyri-* 
dine (10ml), for 3 hr. The reaction mass was then 
poured over crushed ice containing enough hydro¬ 
chloric acid to neutralise pyridine present in it. The 
resulting solid was filtered, washed with water and 
crystallized from a proper solvent. The isoxazolo- 
coumarins were formed in yields ranging from 
70-85%. 
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COMPLEXES OF PROTOCATECHUIC ACID 
WITH LANTHANIDES 

Complex formation by several dihydroxyben2oic acid.s 
with AKIIl )’•- ' and lanthanide, complexes with the 
ortho hydroxy benzoic acids•^ orthohydroxy hapthoic 
acid-^ and Protocatcchualdehyde--* (3, 4 dihydroxy 
be'nzaldehyde) have been reported. In the priesent 
investigation, the preparation and characterisation of 
La-^ i', ^ Nd-‘', Sm-*‘' and Gd'*' — Proto- 

catechuates are reported. 

The lanthanide complexes were prepared by the 
published procedure'''\ The analytical data of the 
complexes indicated that the ligands are attached to 
the lanthanide ion in the ratio of 3:1. Conducriviry 
measurements indicated that all the complexes are non¬ 
electrolytes. Analytical data is represented in the 
Table. 

The studies in the ultravitslet region were restricted 
to solutions in methanol and ethanol due to the 


Table 


COMPLEXES 

analysis 


U.V. ABSORPTION 
BANDS 

infrared 

bands 

• Metal 
% 

Caibon 

% 

Hydiogen 

% 

W.L. 

nm 

Log 

Methanol 

^niax 

Ethanol 

C-0 

Sti*. 

-OH 

Str. 

YCC^HsOt)^ 

14.00 

40*05 

2*90 

255 

2*39 

3*47 

1660 

2900 


(13*80) 

(39*40) 

(2*94) 

290 

3*36 

3*51 


3300 





355 

2*38 

J-9I 



La(C,H504)3 

16*82 

38*00 

1*93 

255 

3*72 

3*80 

1640 

2900 


(16*85) 

(38*46) 

(1*81) 

285 

3*77 

3-73 


3400 





350 

2*42 

2*43 • 



Pr (C,H 504 ), 

23*00 

42*33 

2*40 

260 

3*65 

2-30 

1660 

2900 


(23*38) 

(42*09) 

(2*44) 

290 

3*65 

3-65 


3300 





355 

2-39 

2*30 



Nd (C,H504 )c 

22*15 

37*00 

2*30 

255 

3-77 

4-08 

1640 

2900 


(21*83) 

(38*15) 

(2*27) 

290 

3*90 

4-08 


3350 





355 

2*34 

2*74 



Sm (C,H504)3 

22*54 

38*00 

2*41 

260 

3*71 

4*04 

1650 

2900 


(22*54) 

(37*80) 

(2*25) 

290 

3*90 

4-01 


3300 





355 

2*39 

2*30 



Cd (C-HsO.,)^ 

20*58 

37*00 

2*33 

250 

3-84 

2*53 

1640 

2900 


(20*30) 

(37*41) 

(2*22) 

290 

3*84 

3*92 


3300 





355 

2-04 

4*02 . 




Note : Numbers given in brackets are obseived values. 
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sparingly soluble nature vof the complexes. In this 
region the lanthanide ions do not show any charac¬ 
teristic absorptions when compared with that of the 
ligand. Hence only shifts at this wavelangth are of 
significance-^ Three band maxima are located with 
slight shift and intensification of absorption in the 
complexes. The details of the absorption maxima and 
Jog values are presented in the table. 

Several investigations have been carried out in the 
visible region absorption spectra of the lanthanide 
complexes-^’ •*’ to evaluate the relation between 
the structure and splitting pattern or intensification 
of absorptions. In the visible region, complex forma¬ 
tion generally, leads to alterations in the intensity or 
a shift in the position of absorption of the lanthanide 
ion or sometimes both. There has been no splitting of 
the bands in the Pr*+ and Nd"+ complexes as reported 
earlier-^. A slight shift in the 796 nm bands of Nd'^+ 
was observed, and the band at 745 nm remained 
unshifted, in contrast to the 2, 5 and 2, 6 dihydroxy- 
benzoic acids-h The 402 nm band of Sm-^+ was how¬ 
ever located, due to low absorption of the ligand in 
this region. 

Carboxylic acids normally exhibit free OH 
stretch frequency in the region 3560-3500 cnT'* in 
the infrared region of the spectrum. In the ligand, 
there are two hands at 2900 and 3200 cm due to 
the OH stretching frequency. The lowering of the 
hands may be due to the internal hydrogen bonding 
in the ligand. In all the lanthanide complexes, the 
band at 2900 cm"^ was observed, and from this 
observation it can be concluded that one hydroxyl 
group remains intact. However, the increase in the 
OH stretching frequency may be due to the breaking 
of the internal hydrogen bonding of the ligand and 
its coordination with the metal ion, as the other band 
is located around 3300—33550 cm“h 

In aryl acids the C=0 vibration frequency is 
observed around 1700-1800 cm-h But In those acids 
which have internal hydrogen, bonding the C—O 
frequency, is lowered and located around 1670—1650 
cm"i. It was stated^t^, that, in salicylic acid which is 
capable of internal hydrogen Bonding the C=0 
frequency is observed around 1655 cm h In the 
ligand, now investigated there is a band at 1670 cm ^ 
which is In conformity with the reported values'*^, for 
acid showing internal hydrogen bonding. In all the 
lanthanide complexes reported, there is a lowering of 
C=0 frequency, which is similar to the earlier 
report-**. This lowering may be due to the possible 
coordination of the Hgand with the metal Ion. The 

I.R'!; spectral data are presented in the table. 

A part of this work was carried out at Marathwada 
^JniY^fsity, Aurangabad . The author is gratefvtl to 


Dr. D. D. Khanolkar for his kind encouragement. Me 
expresses his gratitude to Dr. Y. Ramachantira Rao 
for his constant guidance during thisS work. 
Department of Chemistry, SvJin Tazal MliliDl Ali. 
Anwarul Uioom College, 

Hyderabad 500 001, 

.////y 2!, 1977. 
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SYNTHESIS OF NEW COUMARYLTHIOUREAS 
WITH ANTITUBERCULOUS ACTIVITY 

COUMARINS and substituted coumarins are known to 
be physiologically active and several of them possess 
antibacterial and antifungal propertiesC Both 3— and 
4-pyridylcoumarins are reported to be potential 
central nervous system depressants-. Also 3-arnino. 
coumarins are found to have antibacterial pmperties-^ 
Further, the usefulness of thioureas as antituberculous 
agents is well kmiwnb It was, therefore, thought of 
interest to combine both the 3-aminocoumarin am! 
the thiourea moieties into one structure and .synthesise 
3-coiimaryIthiourcas having the general formula 
shown and test them for their antituberculous activity. 

The .synthesis of these a)mpounds was carried out 
by condensation of 3-aminocoumarin^» with different 
phcnyl-i.sothiocyanatcs (prepared -as described in 
literature) in boiling alcohol .solution when the 
resulting thioureas were obtained as crystalline solids 
from alcohol or acetone in about 75-8076 yields. 

The I.R. spectrum of a typical coumarylchiourea 
showed the following bands: 3300 (-NFT stretching), 
1690 (-CrrO of lactone), 1640, 1550, 1510 

(aromatic), 1240 (C=S) cm"^. The N.M.R, spectrum 
of the compound was also fully consistent with the 
structure. . . ~ 

Screening for antituberculous property of the com¬ 
pounds was done in vitro. Youman’s liquid medium^^ 
was used for growing the organism, H^-Rv strain of 
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Anti- 

T.B. 


No. 



Colotir 

M.P. 

activity 

l-ieM 

1 . 

R. 

= R, = Rj = H 

Colourless 

197" 

10 

2 . 

R, 

= CHa, Ra = Ra = H 

Pale yellow 

168-9’ 

5 

3. 

Ri 

= H, Ro = CH„ Ra = H 

Cream 

205" 

5 

4, 

Ri 

- R, = H, R 3 = CH, 

Colourless 

21,0 

10 

5. 

Ri 

= H, R, = Ci, Ra = H 

Pale yellow 

217-8" 

JOO 

6 .. 

Ri 

Rj = H, Rj = Cl 

Light brown 

227-8" 

1 

7. 

Ri 

= R, = H, R, = OCH, 

Yellow 

172" 

I 

8 . 

Ri 

= R, = H, R, = OC 2 H 5 

Yellow 

197" 

1 

9. 

Rj 

= R, = H, R, = OC 3 H, (n) 

Yellow 

286-8" 

100 

10 . 

Ri 

= R. = H, K, = OC^H^{n) 

Yellow 

302-3" 

100 

11 . 

Rj 

“ R. “ R 3 ” OCgH*!! {tt) 

Yellow 

131-2" 

10 

12 . 

Ri 

= R, = H, R3 = OCjHiidso) 

Pale yellow 

. 196" 

10 


Mycobacterium tuberculosis var. hominis. Eight days 
old culture of the test organism in. Youman’s liquid 
medium was used for inoculation. Thereafter, the 
incubation was carried out at 37° for 28 days. The 
results were noted by observation of pellicular growth 
at surface. 

The minimum concentration of the compounds 
(mentioned in gg/ml) which completely inhibited 
the growth of the test organism are presented in last 
column of the table. 

For comparison the activity under similar conditions 
for streptomycin is 1 Mg/ml and that of I.N.H. is 
0-04 kg!ml. 

All the compounds gave satisfactory elemental ana¬ 
lysis. The screening tests w'ere carried out at Haffkine 
Institute, Bombay. 

Institute of Science, A. S. Gupta. 

15, Madame Cama Road, J. R. MERCHANT. 

Bombay 400 032, 

August 18, 1977. 
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ANTHRAQUINONES IN CASSIA SIAMEA 

The Plant Cassia siamea (Fam. Ceasalpinaceae) is 
found in Indonesia, and also widely gn:>wn in 
the tropics of West and East Africa. Wchiner^ 
has reported that bark and leaves of C. siamea contain 
anthraquinone like substances. In view of cathartic 
values of anthraquinones, an analytical work was 
carried out to characterise these anthraquinone com¬ 
pounds in leaf and bark of this plant. 

Experimental .—Powdered leaf (1 g) and bark 
(1 g) were separately added to aqueous FeCl^ 
(10 ml; 25%) -(- HCl (4 N each) and refluxed on a 
boiling water bath for 30 minutes. The mixtures were 
then extracted with chloroform (30 ml) and the 
extracts evaporated to dryness. -The residues were 
taken up in methanol. Samples of leaf and bark 
extracts and of standard solutions of chrysophanol, 
physcion and rhein were applied to thin layer plates 
of silica gel* (0*25 mm). Each chromatogram was 
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lirst developed to 7*5 cm with benzene, ethyl formate, 
fQrrnic acid (75 : 24 : 1), and after drying^ to 15 cm 
^hth light petroleum ether (40-60°), ethyl acetate 
and glacial acetic acid (90 : 1 • 5 : 0-5) . The 
yellow spots changed to orange-pink when 
sprayed with 5% KOH in methanol. In 
comparison with the reference solutions, spots 
observed in the leaf and bark extracts showed hRf 
identical to chrysophanoi, 7T4; physcion, 66T and 
rhein, 33-7. Physcion was present only, in the oxida¬ 
tive-hydrolysate of the bark and not the leaf. Benzene 
extracts of C. siamea bark had chrysophanoi anthrone 
(hRf BO*2) and chrysophanoi dianthrone (hRf 
50*1) m addition to chrysophanoi physcion and rhein 
when developed in the same solvent system on silica 
gel plates. About 20-25 mg of each of the compound 
detected on the chromatogram was isolated by pre¬ 
parative thin layer chromatography and its identity 
further confirmed by melting point, mixed melting 
point, U.V., visible and infrared spectra. 

Quantitative estimation of free and combined 
anthraquinones was carried out by a colorimetric 
method- and also a densitometric method*^ described 
in earlier papers. The estimated content of free 
anthraquinones in C. siamea bark and leaves varied 
from 0*07 to 0-10 and of combined anthraquinones 
0*60 to TO giving a total of 0*67 to I'10% w/w 
d ry weight. 

C. iiamea is used as a purgative plant by the local 
tribes in Nigeria. The presence of various anthra¬ 
quinones in this plant is obviously responsible for its 
purgative properties. The literature survey revealed 
that the present communication was the first syste¬ 
matic report on the anthraquinonc constituents of this 
plant after Wchmar’s early report of its presence in 
C. siamea, ’ 

Department of Pharmacy and P. P. Rat. 

Pharmacology, 

Ahmadu Bello University, 

2iaria, Nigeria, W. Africa, 

Jtme 9, 1977. 
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KEN-SON LINEAMENT: A STUDY BASED ON 
LANDSAT-1 IMAGERY INTERPREIATION 

Geological interpretation of a parr of the Vindhyan 
Basin underlain by the Prc-Cambr,ia'n metamorphic 
basement in central India, carried out with the help 
of the multiband LANDSAT—1 imageries, revealed 
the presence of a number of linear features classified 
as lineaments and linears (Hoppins’). The linears 
and the lineaments were analysed in order to know 
the structural set up in this part of the Vindhyan 
Basin (Peshwa-). 

The Multispectrai Scanner aboard rhe LANDSAT-1 
at a single instance, scans an area of 185 km X 185 km 
in such a way that the reflected solar energy in the 
range of. 0-4-Tl microns is split up into four wave 
bands as below: 

0*5-0‘6 (Band 4), 0-6-0-7 (Band 5), 0-7-0-S 
(Band 6), and 0-8-Tl (Band 7). The band No. 6 
(partly; and band No. 7 (fully; covers the near 
infrared energy. This energy is recorded on the tape 
recorder in the satellite and later telemetered to the 
ground anrenna where it is converted into four photo^ 
analogues (imageries) which represent the four diffe¬ 
rent wave bands. 

During the present investigations, only the image¬ 
ries in the band Nos. 5, 6 and 7 on 1:1,()()(),()(){) 
scale were utilised. Out of these, combination of band 
Nos. 5 and 7 gave the best results. 

The analysis showed a number of linears. out of 
which the set of linears trending NNW-SSP were 
found to be very prominent. This trend is best repre¬ 
sented by the ‘Ken-Son lineament’ in this note (Fig. T), 
having a total length of nearly 200 km. 

The Ken-Son lineament constitutes rhe linear courses 
of the Son river in the Sarna and Shahdol districts of 
Madhya Pradesh and the Ken in the Banda district of 
Uttar Pradesh. 

The river Son follows the northwesterly course 
between Ramgarh (23° 58' and 8T 04'} and Markan- 
deya (24° 05' and 8T 30'), where it abruptly takes a 
turn towards ENE and continues to flow along the 
strike of the Vindhyans in this parr. South of Ram¬ 
garh, between Duary (23° 58', 81° 07') and Imilia 
(23 50 81° 15') also, the river Son follows a linear 

course. 

The river Ken, on the other hand, first follows the 
general trend of ENE-WSW parallel to the general 
strike of the Vindhyans and at Narayani (25° 05' 
81 30 ), it swings towards NNW and continues to 

flow in that direction.. 

The straight courses of these rivers lie in an align¬ 
ment and together constitute the linears referred to as 
above. The area between the two linear courses shows 
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rhe presence of a number of individual linears which 
form a part of the lineament. 

On studying the exposures in the river Son south 
of Markandeya, it was discovered that the shales and 
siltstones belonging to the Semris, are traversed by a 
number of master joints which run for nearly 200 to 
300 metres along the azimuth of the lineament. Their 
presence indicates that the lineament is a fracture zone 
which trends NNW—SSE- 

Study of the area carried out with the help of the 
satellite imageries,, the aerial photographs on 1:60000 
scale and the held work revealed the existence of 
F.NE-WSW trending canoe folds, ‘some of which run 
for nearly 30-50 km along their axes and have been 
shown in Eig. 1. 



The zone of the Other linear 


Major lold axes- 

Kcn Son lineament. trends. 

LANDSAT-1 ,1 D 1057-04350 , Band.- 5-6-7 . Scale*l=?OpO.OOQ. 

Fig. I 


The folds are believed to have formed at the out¬ 
come of SSE-NNW regional stress field. Paucity of 
such folds in the sediments, younger than the Semris 
indicate that the stresses became weaker after the 
deposition of the Semris. The 'Ken-Son lineament’ 
described here represents the extension fracture system 
resulting from such a stress field. 

The presence of this lineament with a number of 
small linears along its azimuth is discernible on the 
multiband satellite pictures much better than the aerial 
photographs. In the case of the band No. 7 of the 
satellite, the lineament looks dark, due to the mois¬ 
ture accumulation. The moisture absorbs the near 
infrared energy imparting a dark tone to th'e linea- 



ment. In band No. 5 of the imagery the 
areas along the fracture zone developed espc*<^'^ ^ 

along the sandstones, look dark due to the absofP^ 
of the energy in that band by the chlorophyll 
vegitation. 

Due to rhe vast areal coverage of the satellite ^ 
ture, it was possible to detect a regional linear, 
like the Ken-Son lineament which would j 

have been missed on an aerial photograph 
covers a limited area. 

Department of Geology, G. G. DesHPaN^** 

University of Poona. V. V. Peshwa. 

Pune 411 007, 

August 1, 1977. 
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CHRYSOTILE ASBESTOS OCCURRENCES IN T* *•' 
ULTRAMAFIC ROCKS FROM SANGUEM 
DISTRICT, GOA, INDIA 

The note reports the occurrence of chrysotiie asbest*^*^ 
in the ultramafic rocks from Sanguem (15° 00' OU 
and 15° 20' 16'^ and 74° 04' 00'' and 74° 15' 00") distr 
of Goa. The mode of occurrence, the controls 
localisation and the properties of the mineral 
described in the following paragraphs. 

The ultramafic rocks, which correspond to llic 
metabasics of Pascoe®, form the lowermost assembluK^’^ 
of the Dharwar granite-greenstone belt in this pa i < 
of Indian Peninsula. They are found to occur aboiM 
2 km to SSE of Ketravli village which is about 11 km 
to the SE of Sanvorde town in the Sanguem district 
of Goa. 

The ultramafics show varying degrees of serpentini- 
sation. The study of thin sections reveals that tlie 
serpentinised dunites at the base are the host rocks 
to the chrysotiie asbestos mineralisation. From the 
field observations, it is seen that a strong mineralisa¬ 
tion control is evident in the dunites affected by fold¬ 
ing and shear deformation. Asbestos is found Uj 
occur as veins along the limbs of the minor folds. 
The hinge portions of such folds are not available foi* 
observations as they are more lateritised than the 
limbs. The asbestos fibres are found to have deve¬ 
loped at right angles to the walls of the fractures. 
The width of veins varies from half centimeter to more 
than four centimeters. In other cases, asbestos fibres 
are found to have developed along strike slip faults, 
the length of fibres being parallel to the strike of the 
faults. In such cases, the fibres are of considerable 
length although they are found as a thin coating along 
the wall of the fracture. 

The fibres are soft, whitish in colour and have a 
silky lustre. The specific gravity is 2*56. The prop$r"» 
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ties of the asbestos correspond to those of chrysotile. 
When heated, the fibres suffered a loss in weight of 1, 
10 and 13% at 500°, 700° and 850° C respec¬ 

tively. The mineral lost its lustre completely at 850° 
and became dull grey in colour. The fibres became 
brittle and could be easily crushed to powder with a 
slight pressure. From 850° C onwards upto 1100° C 
the weight remained constant. This indicates at 
850° C the crystal structure of the mineral breaks down. 
The mineral has been found to be resistant to acid 
and alkali. 

The examination of thin sections of serpentinites 
reveals that the asbestos is formed by the action of 
hydrothermal solutions on olivine present in the rock. 
According to Hagy and Faust^ fibres appear to be 
oest.developed in serpentinites deficient in Fe and Al. 
The mineral veins may be considered to be formed 
by filling fractures through the agency of hydrothermal 
solutions aided by requisite structural deformation, as 
chrysotile asbestos is a stress-controlled mineral. 
Anhaeusser^ is of the opinion that folding is the domi¬ 
nant regional controlling factor for asbestos' develop¬ 
ment whereas faulting and fracturing provide the 
more localised control governing fibre growth and 
fibre density. 

Finally, it is suggested that the present variety of 
asbestos is of long fibre type, which is easily separ¬ 
able. It can be used for the manufacture of yarn, 
asbestos cement, etc. 

Department of Geology, A. G. Dessai. 

University of Poona, G. G. Deshpande. 

Poona 411 007, India, 

August 4,1977. 
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A PRELIMINARY REPORT ON THE FAUNA IN 
RADIOLARITES OF OPHIOLITE-MELANGE 
ZONE AROUND MULBEKH, LADAKH 

The note gives a first report of the planktonic foramini- 
feral and radiolarian assemblage from cherts and 
jasperites associated with the ophiolite-melange suite 
from Mulbekh (34° 07\ 30" N.: 76° 22' 30" E.) 
in Ladakh district of Kashmir. The ophiolite-melange 
t?elongs to the Indus ophiolite belt sandwiched betr 


ween the Kashmir-Rupshu basin to the south and 
Ladakh granitic mass with its sedimentary cover ro 
the north. The geology of the area is discussed by 
Shah c't al.K 

The ophiolite-melange consists of tectonically 
emplaced serpentinite bodies and associated sedi¬ 
mentary material. The latter consists of chert, cherty 
shale, jasperite and voccasional limestone. The fauna 
was recovered from a number of beds of chert and 
jasperite around Mulbekh and north of Shergol 
(34° 24^ ,00" N. : 76° ,19" 20" R). It could be 
studied only in thin sections since the rock did not, 
respond to maceration. As such the specilic identifi¬ 
cation of foraminifers could not be made and the 
generic identification of radiolarians is doubtful. 
The foraminifers identified include Glohotruncana sp., 
Heterohelix sp. and Rugoglohigerma sp. while the 
radiolarians include Liosphaera sp.. Rhodosphaera sp,, 
Cenosphaera sp,, Dictyomitra sp., Sethocyrtis sp, 
and Flustrella (Flustrella) sp. Tewari et al.'-t 
have reported Glohotruncana fornicata and othei 
planktonic and benthonic foraminifera from Gya in 
Ladakh from the rocks of the ’Indus Flysch’; the 
present report, however, is the first one from the 
’melange* zone. Glohotrmicana and Heterohelix 
indicate a Middle to Upper Cretaceous age. These 
genera are also known from Sangcha Malla Forma-*' 
tion-^ of Kumaun where their specific determination 
has been made. 

The authors are grateful to Professor T. R. Sharma 
for facilities in the department and to Professors 
B. S, Tewari, S. B. Bharia and Dr. Pratap Singh 
for their helpful discussions. The second author is 
thankful to O.N.G. Commission for granting leave 
for study and acknowledges the fellowship from the 
Wadia Institute of Himalayan Geology. 

Department of Geology, S. K. Shah. 

University of Jammu, MadaN L. SharMA. 

Jammu 180 001. 

June 24, 1977. 
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THE FIRST EVIDENCE OF A HAFTED BLADE 
FOUND AT DAIMABAD, 

DISTRICT AHMEDNAGAR, MAHARASHTRA 

The excavations at Daimabad on the left bank of the 
river Pravara, a tributary of the river Godavari, being 
carried out by the author from 1974-75 onwards has 
brought to light a succession of five phases of 
chalcolithic culture, each one distinguished from the 
other by the occurrence of a distinct class of painted 
pottery, tradition of its own (from the bottom 
upwards). 

Phase I Savalda Culture 

Phase II (Later) Harappa Culture 

Phase III Buff and Cream Ware Culture 

Phase IV Malwa Culture 

Phase V Jorwe Culture 

The colleaion of parallel sided blades from these 
phases consists of both broken and unbroken speci¬ 
mens. But the unique specimen among these is a piece 
of blade which was found lying in the cavity of a flat 
bone piece. It was obtained from the topmost levels 
of the Jorwe Culture. The specimen represents an 
undoubted evidence of a blade hafted in a bone-handle 
(Fig. 1), 



FIG. 1 


The blade piece hafted in the spongy cavity of the 
flat bone is 24 mm long and 6 mm broad. Both its 
distal and bulber ends have been snapped. It is parallel 
sided and triangular in seaion with medial ridge on 
the upper side. Its back is not retouched. The edge 


which remains projected about 2 mm outside the bone 
along its length (hereafter called the working edge) 
is marked by a couple of tiny indentations and except 
these there are no signs of retouch or secondary v^ork 
no the working edge. 

The bone piece in which the above described blade 
piece lies is 25 mm long and 7 mm broad. Its under¬ 
side is flat and the upper oblique. The high medial 
ridge of the blade touches the edge of the oblique 
upper side and thus the blade is prevented from 
getting further inside upto the other end of the cavity 
so that the other side of the bone-handle is not cut by 
the opposite edge of the blade from inside the cavity. 
The shape of the bone suggests that it is a piece of a 
rib-bone. 

The blade remained in its original place because of 
the compact earth which had covered the specimen. 
There is no trace of original sticking matter. 

The microlithic industries of the Chalcolithic period 
are blade industries. No definite evidence showing as 
to how the blades were used had hitherto been found 
in India. Yet on the basis of the evidence from Europe, 
Africa and West Asia it was generally believed that 
in this country also the blades and blade tools were 
used by hafting in a wooden or bone-handle. The 
parallel-sided fragment of a blade found inside the 
piece of a bone-handle in the upper levels of the 
Jorwe Culture at Daimabad, however, provides for the 
first time in India a direct evidence of hafting of 
blade in bone-handic. 

Archaeological Survey of India, S. A. SaLL 

South Western Circle, 

Aurangabad. 431 004, 

September 12, 1977. 


OH THE BOTANICAL FINDINGS FROM 
EXCAVATIONS AT DAIMABAD, 

A CHALCOLITHIC SITE IN WESTERN 
MAHARASHTRA, INDIA 

Carbonised grains of sixteen wild and cultivated 
species of plants, some of them being the oldest 
records in the Indian subcontinent as well as in Africa, 
have been recently collected by the author from 
Daimabad (19° 3T: 74° 42'), a Chalcolithic site in 
Ahmednagar District of Western Maharashtra. The 
site, tentatively dated as circa 2,200 B.C-1.000 B.C 
is being excavated since 1974 by Shri S. A. Sali of 
Archaeological Survey of India. The grains wgre 
coiieaed by using flotation technique. Identification of 
the charred grains was carried out by noting the 
external morphological features under low power 
(25 X) binocular microscope. A concordance chart of 
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the various grain findings and the cultural sequence is history of earliest agriculture in western Maharashtra, 
given below (Table I). A detailed study vof the findings is under progress. 

Table I 

Summary of stratigraphic grain findings from Daimabad, Maharashtra 


Cultural Ehases 


01 . 

No. 

Common Name 

Botanical Name Sava Ida 

Circa 
2200 B.C. 

Late 

Harappan 

Buff and 
Cream 
Ware 

Malwa Jorwe 

Circa 
1000 B.C. 

1 . 

Wheat 

Triticum sp. 



•1 -1- 

2 . 

Barley 

Hordei/m vnlgare Linn. 1 

-1- 

-1- 

H- -1' 

3. 

Rice 

Oryza sativa Linn. 



d" 

4. 

Ragi (Finger millet) Eleusine coracana Linn. 



+ 

5. 

Kodon millet 

Paspalum scrohicidatum Linn. 




6 . 

Sorghum (Jowar) 

Sorghum sp. 



-h 

7. 

Common pea 

Pi sum arvense Linn. 



-f + 

8 . 

Grass pea 

Lathyrus sativus Linn. 


-1- 

-1- -1- 

9. 

Horse gram 

Dolichos bifloras Linn. 



-1- d- 

10 . 

Hyacinth bean 

Dolichos lablab Linn. 


-1- 

-j- 

11 . 

Chick pea (Gram) 

Cicer arietinum Linn. 



d~ 

12 . 

Lentil 

Lens esculenta Moench. -| 


-1- 

d- 

13. 

Black gram/Green 

Phaseolus mungo Linn./ 





gram (Urd/ 

Phaseolus aureus Roxb. 


-1- 

d- 


Moong) 





14. 

Linseed 

Linum usitatissimum Linn. 



-1- 

15. 

Safflower 

Carthamus tinctorius Linn. 




16. 

Indian jujube (Ber) 

Zizyphus jujuha Lamk. -|- 

-1- 


-1- f 


-1- Indie .tes presence. 


Out of the collection, the most important finding 
is that of Sorghum {Sorghum sp.) which forms the 
earliest record of its charred grains in India. The 
evidence supports Dogett’s’ hypothesis that Sorghum 
could have been introduced into India from Africa by 
the end of 2nd millenium B.C. Evidences gathered 
from comparative morphology, cytogenetics, distri¬ 
bution, history, linguistics, etc., suggest that Finger 
millet (Eleusine cora:ana Linn.) commonly called in 
India as Ragi^ originated in Africa from where it was 
introduced into India-. The present record of Eleusine 
coracana Linn, is, therefore, important from the point 
of view of its time and place of domestication in India 
and Africa. The grains of Gram {Cicer arietinum 
Tinn.) and Safflower {Carthamus tinaorius Linn.) 
also predates all other archaeobotanical findings of the 
same species in India. The present findings are all the 
more important because they illustrate sequential 


The author Is grateful to Shri M. N. Deshpandc, 
Director General of Archaeological Survey of India 
and Shri S. A. Sali of South-\I^estern Gircle of 
Archaeological Survey of India for kindly entrusting 
the material to him for this investigation. 

Department of Archaeology, M. D. Kajale. 

Deccan College, 

Postgraduate and Research Institute, 

Pune 411 006, 

September 26, 1977. 


1. Dogett, H., In Sir Joseph Hutchinson (Ed.), 

Crop Plant ^Evolution, Cambridge .University 
Press, London, 196^. 

2. Khidir, W. Hilu and De Wet, J. M. I. Eco-no^ 

tnic Botany, 1976, 30(3), 199. 
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EMBRYOLOGY OF MELIANTHUS MAJOR L. 

L Microsporangium and Pollen 

Melidiithus major L. was placed by Bentham and 

Hooker^ in the family Sapindaceae, but was separated 

on morphological grounds, by Gurke** and placed in a 
separate family Melianthaceae. It was later supported 
by most of the taxonomists. Recently Steyn<* on the 
basis of embryogeny and Corner- on seed structure 

have also supported it, showing its affinities with 

Resale. 


ends of the anther. Its cells are uninucleate to begin 
with but become bi-tetranucleate by mitotic or amitotii 
divisions during rneiosis I. At the formation of micro- 
. spore tetrads, minute globules appear on the inner 
tangential wall of the tapetum. The globules however 
are not observed at later stages of development. The 
' cells later on become vacuolated, stretched and per» 
sist even after the formation of pollen grains. 

The Following chart summarises the development 
of anther wall. It is of Dicotyledonous type (Davis**^). 


Undifferentiated anther 


i 

Epidermis 

) 

1 T -- 

I ) 

! Primary parietal layer 


Secondary parietal cells Secondary parietal cells 


i 

\ 

Endothecium 

j 

1 

1 

Middle layer 
[ 

i 

1 

1 

Tapetum 

1 

Endothecium 

1 

3-5 middle layers 

Biseriate tapetum 


Epidermis 


Archesporium 

1 

i 

---- ^1 

I 

I 

I 

Primary sporogenous cells 

1 

j 

1 

Secondary sporogenous cells 

I 

I 

I 

1 

1 

I 

I 

I 

I 

I 

I 

I 

Microspore mother cells 


Flowers of Melianthus are tetramerous, bisexual, 
irregular and polypetalous, produced in dence racemes. 
Stamens, with long filaments, are four in two groups 
of unequal lengths. Ovary is tetralocular with 5 or 6 
anatropous ovules on axile placentum in each locule. 

A young tetrasporangiate anther differentiates into 
epidermis and central homogeneous mass, which cuts 
off parietal layer and inner multiseriate archesporium. 
The periclinal divisions in the parietal layer result in 
the differentiation of anther wall which consists of 
6-8 layers of cells (Fig. 1). The epidermal cells are 
tangentially stretched with thin cuticle. As the deve¬ 
lopment proceeds they become more stretched and 
narrow. The endothecium remains unchanged till the 
formation of pollen grains. Later the cells of endo- 
rhecium elongate radially and produce the charac¬ 
teristic fibrous thickenings; rarely the thickening 
develop prior to the dehiscence. The number of middle 
layers varies from three to five which are usually ephe¬ 
meral. Occasionally one or two of the middle layers 
persist till the anther derisces. The innermost wall 
layer is the glandular tapetum. It is uni-biseriate late- 
y^lljr ^nd multiseriate towards anterior and posterior 


The protoplasm of microspore mother cells rounds 
oft* before they undergo rneiosis. Meiotic divisions arc 
normal; however the cytokinesis is simultaneous by 
furrowing, resulting in tetrahedral decussate and iso- 
bilateral types of tetrads and successive by cell plate 
forxriation producing linear, T—shaped and isobilateral 
types of tetrads (Figs. 2-11). A callose is differentiat¬ 
ed at the reduction division and becomes more pro¬ 
minent at tetrad stage. Young microspores get separat¬ 
ed by irregular disintegration of callose. They arc 
rounded, with prominent nuclei and dense cytoplasm. 
The microspores enlarge and attain their charac¬ 
teristic elliptical shape which is triangular in polar 
view. The spore wall gets differentiated into exine 
and intine. Prior to the division the microspore 
nucleus migrates to one side and a big vacuole appears 
on the other side (Fig. 12). The nucleus divides 
resulting in a vegetative, pole ward and generative 
nuclei. Pollen grains are usually shed at this stage 
but three-nucleate pollen grains at tlie time of shed¬ 
ding are not uncommon. Pollen grain is' monad, iso- 
polar, radiosymmetric, pefprolate (49 X 26 g) Amh 
peritreme-pleurqtreme, apocolpium^ dimeter 6-7 
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Tricolporatc, colpi ± 42 long, narrow slit-like, 
ends pointed, Ora lalongate (± 4 X 14 g), polar 
rnargins of the ora thickened. 



Figs. 1-12. Microsporogenesis in Melianthus ina-jor. 
Fig. 1. Portion of anther wall at microspore mother 
cell stage, Figs. 2-6. Dividing mother cells. Figs. 7-11. 
Different types of terrades. Fig. 12. Male gametophyte. 

Exine 3 g thick, sexine zh 1*5 g thick, pertectate. 
Tectum supported by densely placed bacules. Nexinc 
as thick as sexine (Figs. 13-15). 

The microsporangia of each anther lobe are unequal 
in size, thus there is no coalescence of the adjacent 
locales and each . niicrosporangium dehisces indepen¬ 
dently.. kt the region of dehiscence the cells: of endo- 
thecium are small, they fail to develop fibroids thicken¬ 
ings and become cuticularised. 


Morphologically quite distinct from Sapindaceous 
taxvon, the genus Melictnthm also differs in the deve¬ 
lopment of microsporangia, microsporogenesis and 
male gametophyte from the worked out members of 
Sapindaceae in the presence of features such as per¬ 
sisting epidermis, 3-5 middle layers, biseriate tape- 
turn, linear and ‘T’-shaped tetrads, cytokinesis by 
furrowing as well as cell plate formation, 3-nucleate 
pollen grains at shedding, no coalescence of adjacent 
sporangia, and independent dehiscence of each lobe. 



Figs. 13-15. Pollen grains of Melianthus major 


The author is grateful to Dr (Mrs.) Nirmal Gulhati 
under whose guidance this work is carried on; to 
Prof. Jafar Nizam, for providing laboratory facilities 
and encouragement, to Dr. M. R. Saxena for helping 
in description of pollen grains; to U.G.C for granting 
Teachers Fellowship Award and to Vanita Mahavidya- 
laya College authorities for sanctioning it. 
Department of Botany^ Sulochna Mathur. 

Osmania University, 

Hyderabad 500 007, 

August 22, 1977. 
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VIBRIO PARAHAEMOLYTICUS IN THE MARINE 
ENVIRONMENT AT PORTO NOVO 

Information on the occurrence of Vibrio parahaemo- 
lyticus from India is scanty. Chatterjee et at.^ were 
the first to isolate V. parahaemolytkus and other asso¬ 
ciated non-cholera vibrios from the faeces of patients 
with diarrhoea in Calcutta. Recently, Bose and 
Chandrasekar- reported the occurrence of V. parahaemo- 
lyticus in the slime of marine prawns from the 
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coastal waters of Na^apacciiiam. A mulricentric study 
on K. pa^abaemolyticus’' is now underway at the 
Hoffkine Bio-Pharmaceutical Corporation Ltd., Bombay 
and at Cholera Research Centre, Calcutta, to study this 
pathogen in India. 

The present study indicates the occurrence of 
V. pa''£thffemolyticus and allied vibrios in shell lish. 
plankton and sediments of Porto Novo (11 29 N 

79° 49' E) along the east coast of South India. 

Three species of shell hsh, viz., the oysters Crasso- 
strea niadrasensis, the Cockle, Anadara rhombic and 
the crab, Portunus sanguinolentus v/ere collected from 
the hsh landing centre and were immediately washed 
well with 30% sterile sea water. Swabs of the shell 
surface, mantle and faeces were then taken from C. 
i)isa.dYas 67 isis and A. rhoinbiu. In addition to the 
swabs of the shell surface, the faeces and haemolymph 
of P. sangumolentus were also screened. Plankton 
samples were harvested using a bolting silk No. 10 
horizontal tow plankton net (0-158 mm mesh). 

The sediment samples were coileaed using a Petersen 
grab from 3 different biotopes, namely mangrove, 
backwater and estuary. 

A preliminary survey to study the distribution of 
V. parahaemolytkm in the sediments of the Vellar 
estuary (fish landing sire) was also attempted. These 
sediment samples were collected on 5 occasions (From 
December, 1975 to February, 1976), serial dilutiohs 
prepared and then pour plated with TCBS 
medium. 

Samples derived from the various sources described 
above, were streaked on to TCBS medium (the com¬ 
position of which is given in Table I) and incubated 
at 37°C for 24 hours. Following the suggestions of 
Kaneko and Colwell-'^ colonies appearing on TCBS 
agar were regarded as presumptive vibrios (PV) or 
Vibrio-like organisms (VLO). “Typical" smooth, 
turbid, bluish green colonies on TCBS agar were 
regarded as presumptive V. parahaemolyticus (PVP) 
or V. parahaemolyticus-like^'Organisms (VPLO). The 
ensuing isolates were restreaked repeatedly to obtain 
pure cultures. 

The PV or VLO were identified according to 
standard methodology^. The identification protocol for 
PVP or VPLO was based on the 18 biochemical tests 
recommended by Kaneko and ColweiP^ for the rapid 
and reliable identification of V. parahaemolyticus. 
In order to confirm the identification, parallel tests 
were conducted alongside using a reference Japanese 
strain obtained from Zen Yoji through CFTRT, 
Mysore. The results obtained from the biochemical 
screening for V. parahaemolyticus are shown in 
Table IL 


TABLf: I 

Composition of thiosulfate citrate bile salt sucrose 
agar ( TCBS) 

Ingredients Quantity 

(g /1000 ml) 

Yeast extre.ct - 5 

Peptone - 10 

Sodium citrate - 10 

Sodium thiosulfate 10 

Oxgall 5 

Sodium cholatc - 3 

Sucrose - 20 

NaCi -10 

Ferric citrate - 1 

Bromothymol blue ^ 0*04 

Thymol blue -- 0*04 

Agar -15 

pH 8-6 

Table II 

Results of the biochemical tests employed for identifi¬ 
cation of V. parahaemolyticus (as recommended by 
Kaneko and ColwelP^) in comparison to the Japanese 
strain (Serotype unknown) 

Reaction 


Test 

Porto 

Novo 

Strains 

Japanese 

Strain 

Gram Stains 

- ( 21 ) 

_ 

Motility 

1 - ( 21 ) 

4- 

Growth in Nf-.d : 



0 % 

- ( 21 ) 


3% 

+ ( 21 ) 

-1- 

7% 

1 ( 21 ) 

-k 

10 % 

- ( 21 ) 


Oxidase Test 

^1 ( 21 ) 

"f 

Fermentation of ; 


Glucose (Acid) 

- 1 - (21) 


Lactose (Acid) 

- ( 21 ) 


Sucrose (Acid) 

- ( 21 ) 


Mannitol (Acid) 

+ (17) 

-1- 

HgS Production 

- ( 21 ) 


Voges-pnoskauer Test 

- (18) 


Indole production 

- 1 - ( 21 ) 

■-I- 

NOa Reduction 

- 1 - ( 21 ) 

4- 

Catalase Test 

1 ( 21 ) 

4- 

Methyl Red Test 

+ (18) 

4- 

Bioluminiscence 

- ( 21 ) 

~ 


N.B. ; Figures in parenthesis denote the number 
of positive V. parahaemolyticus isolates out of a total 
of 21 PVP or VPLO isolates tested. 
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The occurrence and distribution of V. parahaeino- 
lyticm and allied vibrios V. dlginolyticns, V. fischeri, 
V. costicola and y. anguillurutii') from the various 
sources are shown in Table III 


VLO—2*3x10" to 240x10" per .gram dry’^ weight 
ot scdimeiit- 

VPLO—I *3x1-0- to 23SxI0~ per .gram dry weight 
of sediment- 


Table III 


Occurrence of V. p.\ 

rah aemo lytic us 

and related vibrios j 

7/ shell Jish. 

, plankton 

am! St 

•di meins 






Vibrio 

Spp, 



Sample 

SouICC 

No. of 

No. of - 

--- 


— . ... 





samples 

isolates 

K. para- 

V. (dpi- 

V. cost!- 

V.jisheri V, angiiil- 




(VPLO) liaeniolytieiis 

noly ficus 

cola 


lanini 

SHELL FISH 









A. rhombia 

Shell surface 

7 

5 

0 

0 

0 

5 

0 


Mantle 

7 

1 

1 

0 

0 

0 

0 


Faecal maUcr 

7 

0 

0 

0 

0 

0 

0 

C. maclrasensis 

Shell surface 

12 

9 

7 

0 

0 

1 

1 


Mantle 

12 

6 

6 

0 

0 

0 

0 


Faecal matter 

12 

0 

0 

0 

0 

0 

t) 

P. sanguiito- 

Shell surfc.ee 

5 

3 

0 

0 

0 

1 

2 

lentils 

Faecal matter 

5 

4 

3 

0 

0 

1 

0 


Haemo lymph 

5 

5 

4 

0 

0 

1 

0 


Egg mass 

1 

2 

0 

0 

0 

2 

0 

Sediments 

Mangrove 


20 

6 

5 

3 

5 

i 


Backwater 


25 

4 

10 

8 

1 

2 


Estuary 


40 

25 

4 

4 

3 

4 

Plankton 


1 

5 

3 . 

0 

0 

0 

0 


VLO and VPLO counts in sediment samples 
collected from the fish landing centre during three- 
month period arc presented in Table IV. VLO and 
VPLO counts ranged as follows. 

Table IV 


Counts of VLO and VPLO in sediment samples from 
Porto Movo Fi.sh Landing Centre 


Date of 
Collection 

VLO- counts* 

: 10“ 

VPLO counts* 

•: 10“ 

12-12-1975 

81*80 

4-88 

31-12-1975 

63*15 

18*12 

14-01-1976 

239*86 

238*48 

10-02-1976 

2*28 

1*28 

29-02-1976. 

16*96 . 

6*56 


* Counts per ^ram dry weight of Sediment. 


Maximum counts of VLO and Vi^LO were encoun¬ 
tered during the middle of January (IVstinonsooa 
period). 

'rhe V. parabaeniolytkns strains isolated at Portv> 
Novo closely resemble timse isolated by Bose aiul 
Chandrasekar'* at Nagapattinam, in being gram- 
negative, glucose (acid)-positive, Lactose (acitl)- 
negative, mannitol (acid)-positive, oxiilase-jKisitive, 
nitrate reduction-positive and in exhibiting j^rowth in 
3% and l^r sodium cldoride but not in 0 % aiul 
10% sodium chloride. The Porto Novo .strains dlfferctj 
in being sucrose-negative and methyl red-pt^siiive. 

The detection of this pathogen in shell lislg plankton 
and sediments of Porto Novo (which is an important 
landing centre for lish and prawns) calls for more 
detailed investigations on the ecology and seasonal 
distribution of V. parahuemalyti.in in this region. Its 
^p)Otential hazard if any, in public health will liave :<) 
be ascertained. 

We are grateful to the authorities of Annamalai 
University and to the U.G.C., New Delhi, for financial 
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and R. Natarajan for their help. 

Centre of Advanced Study S. Man AVAL AN. 

in Marine Biology, K. DhevENDaRAN 

Marine Biological Station VanajaKUMAR. 

of Annamalai University, N. SelvaKUMAr. 

Porto Novo 608 502, 

Tamil Nadu, India, 

August 26, 1977. 
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POLLEN MORPHOLOGY OF AN ERYTHRINA ] 
HYBRID AND THEIR PARENTS 

Th;e trophical genus Erythrina is characterised by 
dazzling red inflorescences, for which the plant is 
highly valued as an ornamental. While most species are 
arbrorscent, B. resupinata, a species from Terai forests, 
is of special importance for being an underground 
herbaceous perennial, with inflorescences arising 
direaly from the root-stock. Several species of the 
genus have been brought into cultivation at the 
National Botanic Gardens, and an attempt has been 
made to cross the dwarf B. resupinata Roxb. ($) 
with the tah B. variegata L. var. orieiitalis (L.) 
Merrill forma parcelli (Hort. ex Bull) Maheshw^ari 
(cJ)i The hybrid is shrubby in habit, but the characters 
of the flower show general dominance of the female 
parent^. 

Considering all the materials together, the pollen 
grains are three zonoporate and are with a reticulate 
exine surface-. The derailed data of pollen morpho¬ 
logy (Fig. 1 , A-C) of the two species and their 
hybrids are as follows: 

E. resupinata, —3-(4)-zonoporate; pore diameter 
about 7 g. Grain sizes: average 21 X 30 ^ (Size 
classes E: 24 g: 1%; 26 gr 7%; 28 g: 48%; 30 g: 
23%; 32 g: 20%. 34 g; 1 %). Shape—oblate. Exine 
surface faintly reticulate; lumina smaller. 

B. pdrcellii. —3—(4)-zonoporate; pore diameter 

about 6'G ii. Grain sizs: average 32 X 39 A. (Size 
classes E: 32 g: 2%; 36 g: 22%; 39 g: 12%; 40 
52%; 42 g; 4%; 44/^: 8 %). Shape—oblate. Exine 
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surface faintly reticulate; lumina larger, and with 
irregular murl. 



Fig. 1 . A-C. Palynogram of Erythrina. A &: B. 
B. resupinata (A. Equatorial view showing pore, gene¬ 
ral surface and strata; B. Reticulate ornamentation; 
note: brochi arc small); C. E. Variegata (Reticula* 
tion; note: brochi large). Magnification: A X 1,500; 
B & C, X 3,000. 

Hybrid .—Size classes: 28 g: 14%; 30 g: 25%; 
32 g: 52%; 34 g: 19%; 39 g: 17%. 

The above data indicate that the dominant size 
class is 28 g (range 24—34 g), and the exine surface 
is provided with smaller brochi in . E. resupinata, as 
against the higher average dominant size class of 40 g 
(range 32-44 g) and larger brochi on exine surface 
in B. variegata. In the hybrid, the dominant size class 
is 32 and the exinq surface is provided with smaller 
brochi as that in B. resupinata, and no grain of the 
variegata type has been observed to occur, which indi¬ 
cate the complete dominance of the characters of female 
pollen in the hybrid. 

The present finding of the dominance of the female 
pollen type in the hybrid is contrary to the .observa¬ 
tions made by Hendersen*^ on Meconopsis, Olsson*^ on 
Linaria, Srivastava et al.^ on Amaranthus, Srivastava® 
on Corchotus, and Srivastava*^ on Tagetes, in all of 
which the pollen in hybrid has been found to bear 
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characters of the male parent. The reflection of female 
dominance in the pollen of Eryphrina is substantiated 
by both vegetative and floral characters, and it may be 
presumed that it is a case of maternal inheritance. In 
an elaborate study of the pollen morphology of 
irythrina, Graham and Tomb- recorded the occurrence 
of the increased abortion and multiaperturate grains 
as a result of hybridation, although the present study 
does not provide sufficient evidence in that direction. 

The authors are thankful to Dr. T. N. Khoshoo, 
Direaor, National Botanic Gardens, Lucknow, for 
encouragement and suggestions. 

National Botanic Gardens, P. K. K. Nair. 

Lucknow, India, (Mrs.) KamaleSH Katiar. 

September 12, 1977. G. S. Srivastava. 
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REPORT OF TWO NATURAL ENEMIES OF 
SPmODELA POLYRHIZA (L.) SCHLEID 

The menace of water weeds is reaching alarming 
proportions in specially tropical countries. Duckweeds 
are next important aquatic weeds after waterhyacinth. 
Amongst duckweeds, Spirodela polyrhka (L.) Schlefd 
is one of the most vigorously growing plant on the 
earth (National Academy of Sciences^). The 
chemical method cannot be adopted for its control 
because effective chemicals cause many harmful affects 
in aquatic ecosystem. No natural enemies of S. polyr- 
hiza have been reported uptill now. 

During the present study, two potent natural ene¬ 
mies, viz., Lymnaea luteola f, impura (Troschel), 
a snail and Bagous sp.^ a coleoptral insect were found. 
They were found naturally, in rare water-bodies of 
Gorakhpur. Both the enemies were found to show 
their maximum feeding capacity during January and 
February, which is also their maximum population 
period. 

Lymnaea luteola f. impura (Troschel) is a snail of 
family Lymnaeidae, found in organically rich water- 
bodies. They were found to scrap the fleshy thallus of 
5. polyrhiza, causing permanent injury, which finally 
leads to distintegration of thallus very quickly. It was 
found that 50 starved individuals can cause death of 
25 gm of S. polyrhiza in 7 days. L. luteola is also 


the Editor 825 

not known to serve as an intermediate host for any 
trematode causing diseases in human beings. 

Bagous sp. is small semi-aquatic insect of family 
Curculionidae. The insect generally makes a small 
hole on the thallus of S. polyrhiza. Sometimes, the 
process is so frequent that they cause complete death 
of the plant. It was found that 100 individuals can 
cause 30% loss of fresh-weight in 7 days. The insect 
has been found most active during morning hours. 
Both the natural enemies were found to co-exist. 

Thanks are due to Zoological Survey of India, 
Calcutta, for the identification of zoological specimen. 

Department of Botany, R: Sahai. 

University of Gorakhpur, P. S. Roy. 

Gorakhpur, 273 001 U.P., 

September 13, 1977. ' 


I. National Academy of Sciences, Making aquatic 
Weeds Useful—Some Perspectives for Develop¬ 
ing Countries, 1976. 


PRODUCTION OF AMINO ACIDS IN EPHEDRA 
FOLIATA SUSPENSION CULTURES 
The role of amino acids in the biosynthesis of 
secondary plant products has been speculated^There 
is little information regarding the quantitative estima¬ 
tion of amino acids from plant tissue cultures, although 
amino acids have been reported from Datura 

stramonium * D. metel^ D. tatula, Momordica 
charantia^ Trigonella foenum-graecum,^* Ginkgo spe¬ 
cies,^ Sesamum indictm, Tephrosia purpurea and T. 
vogelit^. The present investigation deals with the pro¬ 
duction and estimation of amino acids in Ephedra folia^a 
Boiss., suspension cultures. 

Sterilized stem pieces of E. foliata were inoculated 
in 100 ml flasks containing 30 ml of revised'*^ Murashige 
and Skoog’s^ medium (RT) supplemented with 1 ppm 
of 2, 4-dichlorophenoxyacetic acid (2, 4-4) and 
1 % agar. The tissue was grown and maintained for 
a period of twelve months as static cultures after fre¬ 
quent subculturings of 6—8 weeks^ in fresh RT medium. 
The static tissue was rhen transferred to RT liquid 
medium supplemented with 0-1 ppm of 2, 4-D. 

Suspension cultures were grown on rotary shaker for a 
period of five months. Three and.six weeks old tissues 
were harvested separately and growth indices calculated 
(GI = Final fresh weight of tissue—Initial fresh 
weight of tissue/initial fresh weight). 

For the extraction of free amino acids the fresh 
tissue was homogenized in a Waring Blendor in 90% 
ethanol (1 gm/5 ml). Each of the homogenized 
tissue was separately centrifuged for 30 min and the 
residue washed three times with 90% ethanol. The 
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supernatants were separately, mixed with chloroform 
(1 : 3 j and aqueous layer concentrated in vacuo. 

For bound amino acids the residual tissue was 
hydrolysed with 1% sulphuric acid for 24 hr at room 
temperature. The mixture was filtered and dried under 
reduced pressure. Both free and bound amino acid 
fractions w^ere dissolved in 50% ethanol before 
application, 

The isolated fractions were ^ separately applied on 
Whatman No. 1 filter paper strips along with 21 
reference standard amino acids by, using «-butanol- 
acetic acid-water; 60 : 20 : 20 in one dimension 
and phenol-acetic acid-water; 74 : 1 : 19*2 in the 
second dimension. Chromatograms were developed 
at 90° C for 5 min after spraying with 0*25% (wt./ 
vol.) ninhydrin in acetone. The ni<nhydrin positive 
spots were eluted^"^ in 90% ethanol and read in 
Spectronrc 20 (Bausch dc Lomb) colorimeter at 400 nm. 
Different amino acids were identified with reference 
to authentic samples of amino acids. 

The maximum (8*0) growth index was observed 
in six weeks old tissue rather than three weeks old 
tissue (4*0). Eleven free and ten bound amino acids 
were detected; of them one remained unidentified 
(Rf 0*7). The total amino acid concentration was 
more in six weeks old cultures (Table I). Glutamic 

Table I 

Amino acid composition of Ephedra foliata Boiss., 
suspension cultures 

Concentration (mg/g,d.w.)° 

Amino acid ---- 

(Three weeks old) (Six weeks old) 



Free 

Bound 

Free 

Bound 

L-Alanine 

0*62 

0-35 

0*90 

0*83 

L-Arginine 

.. 

M5 

,. 

3*00 

L-Aspartic acid 

3*00 

0*68 

7*04 

2*50 

L-Cystine 

1-94 

1*74 

1*20 

2*94 

L-Glutamic acid 

M3 

0»85 

7*57 

2*04 

Glycine 

0-17 

0*42 

0*76 

0*45 

L-Leucine 

1*38 

0*73 

0*42 

0*33 

L-Lycine 

MO 


M4 


L-Phenylalanine 

1*75 

0*45 

0*90 

2*65 

L-Serine 

0-10 

0*10 

0*45 

0*21 

L-Valine 

0*38 


0*53 

•• 

TOTAL 

11*57 

6*47 

20*91 

14*95 


Milligram per gram dry weight (Data based on 5 
chromatographs of each sample). 


acid in free form and arginine in bound form were 
comparatively higher in concentration whereas leucine 
and serine had lower concentration. Arginine only in 
bound form and lysine and valine in free form were 
present. 

Tulecke and Rutner^<^ have reported that the pre¬ 
sence of amino acids in the tissue was due to bio¬ 
chemical reactions at the cell surface whereas Khanna 
and Jain"^ and Khanna and Nag-'^ reported it to be 
due to biochemical reaction and preferential synthesis 
of particular amino acid under the described condi¬ 
tions of cultivation of tissues. The latter view also 
suggests that the concentration of amino acids varies 
with the type and age of tissue. The wide variation in 
the individual and total amino acid content can be 
attributed to the biosynthesis of other primary aid 
secondary products during the growth of the tissue. 

This research work has been supported financially 
by a grant made by the United States Department of 
Agriculture, under P. L. 480 Project. 

Department of Botany, Amin Uddin.*^ 

University of Rajasthan, 

Jaipur, August 29, 1977. 


* Tissue Culture Laboratory, National Botanic 
Gardens, Lucknow. 
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ON THE OCCURRENCE OF THE NEMATODE 
ASPICUL URIS LAHORICA 

A^piculuris labor tea Akhtar^ . is recorded) for rhe 
first time from -India. The worms were collected 
from the colon and the rectum part of the alimentary 
canal of the mouse, Mus. musculus, at Jodhpur 
(Rajasthan). 
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A. Uhorica is small, creamish white in colour, 
covered with thick, transversely striated cuticle. The 
head bears six small cephalic papillae and a cephalic 
bulb. A pair of cervical aiae start a little behind the 
head-end and terminate abruptly about the middle of 
the oesophageal bulb. Narrow lateral alae begin a 
little behind the termination of cervical alae thus 
leaving a gap between them. 

Aleasnre77ients 

Male (based on 5 specimens) : The body is 2*95- 
3*70 mm long and 0-19—0-20 mm in maximum 
width. Cephalic bulb is 0-13X0*09 mm in diameter, 
the cervical alae 0*32-0*38 mm long. The oesophagus, 
excluding the bulb is 0*22-0*25 mm long and 0*04- 
0-05 mm wide. The oesophageal bulb is 0*08-0*09x 
0-07-0*08 mm in she. The nerve ring and the excre¬ 
tory pore are at 0*13 mm and 0*88-0-93 mm respec¬ 
tively, from the anterior end (Fig. 1). 


Fig. 1. Anterior end of male from a cleared toto, 
preparation. 

The tail is 0*16 mm long with a blunt apex. 
There is a pair of caudal alae which extend upto the 
blunt apex. The caudal papillae are 10 in number— 
four paired and two odd ones. Of the paired papillae,— 
the first is preanal, the second adanal, the third post-anal 
and the'fourth situated about the middle of the tail. Out 
of the two odd papillae situated in median line, the 
first is a little behind the posterior lip of the cloaca 
and the other slightly behind the former (Fig. 2). 

female (based on 5 specimens): The body is 5*00- 
5*40 mm long and 0*30-0*34 mm in maximum 



width. The cuticular striations arc ()*()()6 nim apart. 
The cephalic bulb is 0* 10x0*11 mm in diameter. 
Cervical alae are 0*43 mm. in length. The ocsophasuis 
without bulb is 0*28-0*30 mm long and 0 *()‘1—0 * 05 
mm wide. The oesophageal bulb measures 0*11- 
0*15 X 0*11-0*13 mm in size. The fterve ring and 
the excretory pore arc located at 0*16-0*18 mm anil 
T()0-T14 mm respectively, from the anterior end 
of the body. The vulva is situated at 2*05—2*11 mm 
from the anterior end. The eggs are oval, 0*00X0*0 t 
mm in size. The tail is 0*65-0* 70 mm long. 



Fig. 2. Posterior end of male (Ventral view) (rtun 
a cleared roto preparation. 

The prc.sont specimens closely rt\S(‘mhle Akluar'sb 
but differ ft\>ni diis in the loration of the 
excretory pore and the vulva which are much posteriad 
in comparison to Akhtar’s specimens. 

The authors are very much indebted tv) Ih'ol’. S. I>. 
Misra, Head, Department of Zoology, University of 
Jodhpur, Jodhpur, for providing the facilities. 

Department of 2A)ol(>gy, Akuna. Saxi-na. 

University of Jodhpur, FT. S. Nama. 

Jodhpur 342 001, 

Oaober 7, 1977. 


1. Akhtar, S. A., Pakistan Jo/zr. Sc. Pcs., 1955, 7, 

104, 
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ON THE BENTHIC OSTRACODS FROM THE 
EAST COAST OF INDIA 

The ostracods form a well defined group of the class 
Crustacea possessing a calcareous bivalved carapace. 
The geological records show that they occur from the 
upper Cambrian onwards and hence their taxonomic 
and stratigraphic importance. There are a few pub¬ 
lished accounts on marine planktonich-i'4- and 
benthic-''^ ostracods from marginal water bodies. So 
far there is no published account of the living benthic 
ostracods inhabiting the brackish and marine environ¬ 
ments from Indian waters, despite their abundance in 
the marginal water bodies. It is the aim of authors fo 
explore this neglected field and to contribute to our 
knowdedge of the ostracods from the tropical waters. 

The shallow back waters of Bhimilipatnam 35 km 
north of Visakhapatnam and of Balacheruvu about 
15 km south of Visakhapatnam which apparently 
provide an excellent habitat for the siettlemenr of 
microfaiina have been investigated by the authors for 
their benthic ostracods. 

Regular sampling of the bottom sediment was made 
at monthly intervals with a devise developel by 
BensonS from October 1976 at nine prefixed stations. 
Data on hydrographical and sedimentological para¬ 
meters were also collected simultaneously. 

During the period of investigation the water 
temperature ranged from 24° C (December) to 37^^ C 
(May), the dissolved oxygen content from 5'6mI/J 
(July) to 10*9ml/l (February) and salinity from 
15-20%o (November) to 44-359co (May) in the 
area under investigation. Some of the common forms 
encountered during the survey belong to : 

Family: CYTHERIDAE 

Actinocytheris sp; Ambostracon sp. aff. C, 
packardi (Brady 1868) ; Carinocytheris stimpsoni 
(Brady 1868) . Caudites rectangularis (Brady 
1869) ; Campylorythere sp. ; Cytherella pulchani 
(Brady 1880) ; Cytherepteron alatU77J- (G.D. Sars 
1866 ) '^Cythere’' darivmii (Brady 1868) ; lllyO' 
cypris gibha (Ramdohr 1808) ; Loxoconcha sp, aff. 
L. sinensis (Brady' 1868); Limnocythere sp. ; 
Neonesidea foveolata (Brady 1868) ; TarielLa 
gracilis (Brady 1868) and Tanella sps. 

The preliminary, studies on the shell characteristics 
and soft parts of the bodies of the species listed above 
indicate that some of the species recognised appear 
to be new to science. A more detailed account on the 
systematics and distribution of these ostracods inhabit¬ 
ing this area in relation to hydrographical and 
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sedimenrological parameters will be published else 
where. 

We arc thankful to Prof. K. Haniimantha Rao, 
Head of the Department of Zoology, for his interest 
and facilities provided and to Dr. M. Subba Rao, 
Reader in Geology, for his interest in the study and 
for valuable literature furnished. One of us (C. A.) 
is thankful to the Andhra University for granting 
U.R.F. durisg the term of which this work was under¬ 
taken. 

Department of Zoology, KuM. C. Annapurna. 
Andhra University, D. V. Rama Sarma. 

Waltair, October 5, 1977. 
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STUDIES ON SHOOT BUD FORMATION 
IN VITRO 

I. Effect of Immersing Embryo of Dendrophthoe falcata 
in Kinetin Solution 

CytOKININS promote shoot bud formation in a num¬ 
ber of plant tissues cultured in vitro^. In the endo¬ 
sperm cultures of Taxillus vestitus Johri and Nag- 
showed that cytokinins induce, rather than enhance, 
bud formation. Similar induction of bud formation 
in the cudtures of leaf* and embryo'^ of Dendroph¬ 
thoe falcata has also been reported. In these experi¬ 
ments the cytokinins were incorporated in the growth 
medium as is customary in tissue culture technique. 
In the present communication we describe our preli¬ 
minary findings on the effect of immersing the ex¬ 
plants in kinetin solution prior to inoculation in the 
tissue culture medium. 

Mature embryos were dissected out aseptically from 
ripe fruits of Dendrophthoe falcata (L.f.) Ettings. 
and immersed in 10 ml of autoclaved kinetin solu¬ 
tion (2 mg/ml). After immersion for 1~60 minutes, 
the embryps were picked up individually and inocu¬ 
lated on modified White's medium (WM)5 devoid of 
any phytohormone. For comparison embryos were 
also inoculated on WM supplemented with various 
concentrations (2, 5 or 10 ppm) of kinetin. At least 
^4 culpires in test-mbes were raised fevr each tre^tt 
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ment and each experiment was repeated thrice. The 
cultures were maintained at 25 dz 5° C in diffuse 
light under 50-60% relative humidity. 

Shoot buds did not develop in the controls, on 
explants inoculated either directly on WM or after 
being immersed in autoclaved distilled water. On the 
other hand, 1-15 shoot buds differentiated from the 
radicular end and hypocofyl of embryos immersed in 
kinerin solution prior to inoculation on WM (Fig. 1). 



Fig. 1. Dendrophthoe falcata (L.f) Bttlngs. 4-week- 
old culture of embryo which was immersed in kinetin 
solution (2 mg/ml) for 5 minutes prior to inoculation 
on WM. Note the shoot buds differentiated from the 
radicular end and hypocotyl, X 6*2. 

From embryos immersed in kinetin solution for 1—5 
minutes buds appeared after about a week of inocula¬ 
tion. However, when they were immersed for a longer 
time (20, 40 or 60 min.), bud differentation occurred 
only after about 2 weeks. Best result was obtained by 
immersion for 15 min. in 2 mg/ml kinetin solution: 
after 4 weeks buds differentiated in about 85% cul¬ 
tures of embryoSj and the maximum number of buds 
developed per explast was 17. Some of these buds 
grew into .shoots after another 2-3 weeks. Buds also 
differentiated on the embryos inoculated directly on 
WM supplemented with kinetin (2, 5 or 10 ppm). 
These buds were comparable in morphology to the 
buds which differentiated after immersion. The mini¬ 
mum time required for the buds to develop in such 
cultures, however, was about 12 days. 

It is interesting to note that kinerin can induce bud 
differentiation in explants immersed in it even for 
one minute. This shows that the action of kinetin in 
bud initiation is very quick. As far as we know, this 
is the first report of immersion of explant in the phyto¬ 
hormone solution prior to its inoculation in the 
medium of tissue culture. This technique cas profit¬ 
ably be utilised to study the mechanism of action of 
phytohormones specially, during organogenesis. 

We thank Professor J. |P. Sjnha, Head, of the 
Department of Botany, Ranchi University, for encou¬ 
ragement and facilities. One of us (R. L. R.) Is 


grateful to the UGC» New Delhi, for the award of a 
scholarship. 

Department of Botany, K. K. NAG 

University of Ranchi, Ram LAl Ram. 

Ranchi 834 008, Bihar, 

Septe7nhef 6 1977. 


1 . 

9 


Sahai Srivastava, B. 
349. 


1., Int. Rev. CyloL, 1967, 22, 


Johri, B. ^f. and Nag, K. K., Cmr. Sci., 1970. 
39, 177. 

Na.!?, K. K. aiul Johri. B. /•>/«,//„ cBir!.) 

1970, 90, 360. 

— and —. Bi>f. Gaz., 1976. 137. 37,S. 

— and —, Phyfo»/orph(>!ojiy, 1971, 21, 70.1. 


POLYMITOSIS IN THE MICROSEOKES OI' 
ELEPHANT FOO'I’ YAM 

Amorphophalltn campamdatus, otherwi.se known as 
elephant foot yam, is an important subsidiary food 
crop found in tropics. While screening; the germ- 
plasm a done was isolated, which showed 
pollen sterility while the other clones showed pollen 
fertility above 90%. Micro.sporo,i;enesi.s was studied 
in detail to identify the causes of high pollen sterility. 

The PMCs showed 14 bivalents at diakine,sis 
(Fig. 1) and MI and later division.^ were also regular 
resulting in normal tetrads which disjuncted into 
microspores. About 50% of the microspores ilevelopcd 
in the usual way. The microspore nucleus divided into 
large vegetative and a small well .stained generative 
nuclei. At the time of anthesis, the generative nucleus' 
divided and the pollen grains became trinucleatc 
(Fig. 2). 

The remaining mictosporcs behaved in a differeni 
manner. When the micro.spore nucleus divided the 
resultant nuclei were identical in shape and size and 
frequently, the second division followed immediately 
(Fig. 3). The division proceeded further resulting in 
microspores having upto six nuclei and the micro- 
spores began to show vacuolation and incipient cxine 
could be also discernible (Fig. 4). Later, the micro- 
spore wall differentiated info distinct cxine and inrine 
(Fig. 5). 

Occasionally cross wall formation took place imme¬ 
diately after the first division (Fig. 6) and it con¬ 
tinued further and a number of mictosporcs was found 
having as many as 5 cells (Fig. 7). Such raulticelled 
microspores subsequently developed deep clemts (Fig. 8) 
and the individual cells get separated. The occur¬ 
rence of micropdllen with single nuclei along with 
normal pollen grains in the mature anthers (Fig. 9) 
further demonstrated that they were the product after 
the liberation from the multicelled microspores. Iq 
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the mature anthers the pollen fertility was found to 
be only (Fig. TO). 



Figs. 1-10. 1. Diakinesis with 14 bivalents, X 800. 
2, Normal pollen with 3 nuclei, X 240 . 3, Young 
microspore with 4 nuclei, X 400 , 4. Microspore with 
incipient exine and showing 4 nuclei and vacuolation. 
X 400. 5. Pollen with 5 nuclei, X 400, 6. Young 
microspore with a cross wall, X 400, 7. Microsporc 
with 5 cells, X 400, 8. Multicelled microspore show¬ 
ing deep clefts among the cells, X 400, 9. Normal 
pollen (^) and micropollen ( *' X 150. 10. 
Fertile and sterile pollen, X 90. 

Supernumerary divisions in the microsporocytes have 
been widely reported in a number of plant species---^ 
and as a consequence of these divisions the micro¬ 
sporocytes could produce groups on 16-20 cells. 
Pollen grains having eight nuclei and closely resembl¬ 
ing the embryo sacs and knowm as ‘Nemec Pollen’ are 
known to occur in a few plants under special conditions 
and ■ attributed the origin of abnormality to the dupli¬ 
cation of generative nuclei'^' Though, the multi- 
nucleate pollen observed in the present study did not 
resemble in any way with the embryo sac, the pheno¬ 


menon of multicellular microspores and consequent 
liberation of micropollen from them is rather interest¬ 
ing and being reported for the hrst time. 

The polymitosis in the elephant foot yam represent 
an interpolation of events not represented in its normal 
life history and attributed to the absence of some 
regulatory factor controlling the nature and stage of 
divisions as suggested in maize-. The polymitotic 
character of maize has been shown to be due to a 
recessive mendelian geneh The occurrence of poly¬ 
mitosis in about half of the microspores makes one to 
suspect, the plant itself is heterozygous for this attri¬ 
bute and consequent of meiosis and segregation in 
PMC’s half the microspores developed into normal 
pollen grains while the remaining half of the micro¬ 
spores which received the recessive gene responsible 
for polymitosis became polymitotic because it found 
immediate expression due to the haploid status of 
microspores. 

The role of tapetum in the resulting partial pollen 
sterility can be ruled out because both fertile and 
sterile pollen were present inside the same anther sacs. 
Hence the 52% pollen sterility encountered in the 
present clone is due to the occurrence of polymitosis 
in about half of the microspores. 

Central Tuber Crops J. S. JOS. 

Research Institute, P. G. Rajendran. 

Trivandrum. 695 017, , N. Hrishi. 

September 26, 1977. 
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COCHLTOBOLUS NODULOSUS, A NEW RECORD 
TO INDIA 

A FUNGUS with black fruiting bodies was found by 
the authors on dry culms, leaves and leaf sjheaths of 
Eragrostis pflosa (Linn.) Beauv. during September- 
October, 1974. The fungus was identified as Cochlio- 


bolus noduosus Luttrell 

which 

has 

not 

been 

reported 

previously 

from 

India 

on 

this 

host. 

However, 

it has 

been 

reported 

by 

Lut- 


trelU from Georgia on Eleusine sp. Isolation 
was made on PDA. Numerous pseudothecial bodies 
of the fungas developed after 10 days, incubation, 
measuring 155* 10-564*00 ^ X 183*30-705*00 g. 
Ostiolar beak 78*70-141*00 ^ X 169*00-282*62 g; 
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asci 124*80-“170-60 ^ X 12-48-18-72 7-sporeJ; the presence of a narrow but distinct dark coloured 

ascospores 88-82-157*56 ^ X 4-68-6-24 //-, 7 to 10 raised ring. The spots may, coalesce and form larger 

^septate (mostly, 9 septate), germinating from ail the ones. At later stages, the spotted areas ol the leaves 

cells. , . became thin, dry and niembranoLis, and very minute 

The culture and slides of the fungus (containing||'^^^^'*^ fruiting bodies were clearly visible. In many 
pseudothecia^ asci and ascospores) have been depositcd’'fcli^^^^'^ dried portion got detached from the healthy 
in the CMI, Kew, Surrey (No. IMI 206845) and the Isolations from the diseased leaves constantly 

organism has been identified as Cochlioholus nodn- Bartdhtia rohillardoides Tassi. 


i'osus I^uttrell. This is a new host record and new 
report from India. 

The authors wish to express their gratefulness to 
Mr. A. Johnston, Director, CMI, Ferry Lane, Kew, 
Surrey, for confirming the identification of the fungus 
and Or. P. N. Bajpai, Head, Department of Horti¬ 
culture of this University, for providing facilities. The 
senior author is also thankful to C.S.I.R., New Delhi, 
for financial assistance. 

C.S. Azad University of S. C. Pandey, 

Agriculture and Technology. T. N. Shukla. 

Kanpur 208 002, 

July 16, 1977, 

Luctrellj E. S., Phytopathology, 1957, 47, 540. 


THREE NEW LEAF-SPOT DISEASES OF 
KALANCHOE SPP. 

During July, September 1975 and 1976 three new 

ieaf-speot diseases of Kalanchoe spp. were recorded at 
JiibiiipLir. All the three diseases have not so far been 
rcoorded from India. 

LeaJ-spat^ of Kalanchoe mortagei 

Oi.scased leaves showed water-.soaked, sunken, greyish, 
circular spots. Gradually they increased in size and the 
centre of the spots assumed greyish brown colour while 
the peripheral region became dark brown in colour. 

Healthy and diseased areas of the lamina were well 

demarcated. Sometimes many smaller spots cxoalesced 
ro form Bigger .spots. The infected portion finally 
dried up and then very minute pinkish fruiting bodies 
were seen on the surface of lamina. The causal orga¬ 
nism was identified as Colletotricham stare of Glo w it - 
rc'fla cfugjiUta Spauid. & v, Schr. 

The specimen has been deposited at the Herb. IMT, 
Kew, NIo. 189290 also in HPP, AUJ, No. 124. 

Lcaf-spo/: of Kalanchoe pinnata 

At first small pinhead sized water soaked spots were 
formed on the upper surface of the leaves. The 
.spots gradually increased in size and became amphi- 
genous. The mature spots had a circular outline greyish 
brown in colour. There was a sharp demarcation 
between the healthy and diseased portion of the leaf. 
The demarcation was more pronounced on account of 


The specimen has been deposited at Herb, IMI, Kew, 
No. 189292, also in HPP, AUJ., No. 125. 

Leaps pot of Kalanchoe fedischenkoi 

Water-soaked, grey coloured spots, gradually, increa¬ 
sed in size covering the entire leaf. The cream coloured 
fruiting bodies were arranged in rings anijdiigcnoLisIy. 
Later the disca.sed tissues got separated from healthy 
parts leaving a shothole. Fn severe infections the 
leaves shed off. 

The pathogen responsible for this disease was idenn- 
lied as /Myy-othech/m ror/d/tm Todc ex Fr. 

The specimen has been deposited in HPP, AUJ, 
No. 126. 

Pathogenicity tests were carried out in the cast* of 
all the three fungi by spraying an aqueous suspension 
of conidia from 10—15 days old culture on 1T)A with 
suitable controls. The disease symptoms on respective 
host apipcared within 7—10 days. The same pathogen 
was obtained on rcisolation in each case. 

The authors express their thanks to Mr. A. Johnston, 
Director, Drs. M. B. Ellis and E. Punithalingam u( 
C.M.L. Kew, for their help in the conlirmation of the 
species. 

Department of Plant Pathology, N’. D. Shakma. 
J.N, Agricultural University. A. C, JAIN. 

Jabalpur 482 004, M.P., India, 

J//ly 2, 1977. 


INVESTIGATIONS INTO THE CAUSliS OF 
CHURDAMURDA (MALFORMATION) DISEASE 
OF CHILLI IN VIDARBHA 

Chilli (Capsicum aunuun L.) grown in the Vidarbha 
region of the Maharashtra State suffers annually from 
a disease called 'malformationh The disease is mani¬ 
fested as general stunting, reduced leaf size and up¬ 
ward or downward curling of leaves. Such plants 
akso show mosaic-mottling, especially during the months 
August-September. Symptoms of this type being caused 
by varied agencies, viz., (a) tobacco lead curl 
virus^’-^ [b) infestation of thrips and mites’ and 
(c) mosaic viruses-'-^'’’. An attempt was therefore 
made to identify the casual complex responsible for 
the malformation syndrome in chilli, as it occurs in 
the Vidarbha region of the Maharashtra State. 


832 


Letters to the Editor 


r Current 
L Science 


Malformatioa syndrome consisted of three types^ of 
foliar symptoms occurring singly or in combination, 
viz., (1) upward curling and crinckling, (2) down- 
vvard curling, (3) Mottling, crinkling and puckering, 
(4) combination effect of 1-3 (Fig. !)• The upward 
curling was due to infestation of thrips (^A'riaphothfips 
dorsalis Hood.) and the downward curling was due 
to white mites {Hemitarsonamus latus Blank). Foliar 
sprays wdth monocrotophos (1-5 ml/1) helped such 
plants to regain healthy new growth. 



Fig. 1. Chilli plant showing 'Malformation syndrome. 


A few plants, which failed to recover even after 
rigorous spraying with the insecticide, harboured a 
viral infection. The virus was serologically related to 
CMV-1 as evidenced from chloroplast agglutination 
test. The virus in the leaf extraa was sap transmissible 
to Ckrullus vulgaris L. and Datura metel L. causing 
mild systemic mosaic in 3-4 weeks, and chlorotic, 
local lesions in 3-4 days respectively. Transmission, by 
rub-inoculation between chi|lies, seemed to take a 
longer time. Seed transmission was negative. The 
virus was found to get transmitted to healthy chilli 
sedlings in 10-15 days, when the latter were caged 
along with malformed plants harbouring thrips, mites 
and the virus. This aspea is being verified further for 
obtaining direct evidence. 

A feeler trial.^ conducted in the held indicated that 
foliar sprays with 'Nuvocron (Monocrotophos), 1*5 
ml + ‘Cuman V (Ziram), 2 ml/l of water given at 


10 days intervals effectively improved growth and pro- 
duaivity of NP46-A cultivar of chilli by arresting 
the development of malformation syndrome. 

The problem of ‘Churda Miirda or malformation 
disease of chillies, as it occurs in Vidarbha region, has 
thus been identified. The casual complex consists of 
infestation due to thrips and mites accompanied ai 
times by infection due to a CMV—1 related mosaic 
virus. The virus can be detected in chilli plants by 
using Datura metel 1-. as a local lesion host. 

Department of Plant Pathology, P. G- MOGHE. 
Punjabrao Krishi Vidyapeeth, 

Akola (Maharashtra State), 

Ime 22, 1977. 
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QUALITY OF CINNAMONS MARKETED 
IN INDIA 

Although true cinnamon derived from the bark or 
the plant Cinnamornum zeylanicum is admitted xo be 
superior in flavour to cassia derived from C'. aroma- 
ticuni, C. hnrmanni or C. loureirii, very little of the 
true cinnamon is being marketed in India. 

Indigenous production is very little and the imports 
from Sri Lanka, the biggest producer (4,500 tons per 
annum) of this spice, is negligibleL Cassia is being 

imported from China, Indonesia and Malaysia to the 
tune of 50 to 60 tons annually, and sold at exorbitant 
prices. There is a large export of Indian cassia’ ob¬ 
tained from the forests of North-Eastern India to the 
tune of 500-600 tons and some of this finds its way 
into the Indian market also. This is supposedly 
derived from the plant C tamala whose leaves are 
dried and sold as the spice, tejpatra. But the wild 
trees in Assam and Manipur, from which Indian 
cassia is obtained, do not bear much resemblance to 
C. tamala. Indian cassia is poor in flavour. Some wild 
cinnamon from C. iners and C. ohtusifolium and 
barks dipped in cinnamaldehyde are also sold by 
wayside vendors as ^dalchinP or cinnamon. All this, 
leaves the consumer confused regarding the true 
cinnamon- Macroscopic and microscopic examination 
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Table I 

Properties of cinnamons available in the Indian market 


Yield of 

Popular Botanical Properties volatile TLC profile GLC pjofilc 

name origin oil % 


Dalchini C. zeylanicum 


Pale brownish yellow 0-8 to 1*0 7 spots including 
quills made up of cinnamaldehyde 

concentric tubes of and cugenol 

thin inner bark, 
mild aroma and 
sweetish pungent 
taste 


14-15 peaks in¬ 
cluding cinnamal- 
dehyde and cugc- 
nol 


Chini dalchini 
or Taj 


Indian cassia 


C. aromaticum 
or 

C. burmanni or 
C. loiireirii 

C. tamala ? 


Jungli 

dalchini 


C. iners 

i 

C. obtusifolium I 




Thin coarse surfaced 1 to 1-6 
bark of strong 
aroma and sweet 
pungent taste. Slightly 
mucilagenous 


4 spots including 
cinnamaldehyde, 
eugenol absent 


S~9 peaks including 
cinnamaldeiiyde, 
eugenol absent 


Thick coarse bark, 0*5 to 0*9 
highly mucilagenous, 
mild terpenic aroma 
and taste 


4 spots including 
cinnamaldehyde, 
eugenol absent 


10-12 peaks includ¬ 
ing cinnaniiil- 
dehyde, eugenol 
absent 


Coarse mucilagenous 0*5 to 0*8 
bark, aroma and 
taste medicinal 
rather than cinnamon 
like 


3 spots. Cinnamal¬ 
dehyde and 
cugenol absent 


5-6 peaks, cinna¬ 
maldehyde and 
cngenol absent 


Soaked bark 


Astringent and sweet 
bark of strong 
odour 


2-3 to 2*5 


Only one spot of Only one peak of 
cinnamaldehyde cinnamaldch ydc 


of the bark and thin layer and gas chromatographic 
examination of the volatile oils have been used before, 
for studying differences in cinnamon varieties-"*. 

A large number of samples of cinnamons marketed 
in various parts of India were obtained and analysed 
for the constituents, to establish the characteristic 
differences. The main properties of the varieties arc 
summarised in Table I. TLC and GLC profiles of the 
volatile oils from the barks were markedly different. 

There is need to standardise the varieties of cinna¬ 
mon being sold in the country, and prevent sale of 
sinirious and inferior barks as cinnamon. 

Details of these investigations are being published 
elsewhere. 


Plantation Products and 

Y. 

S. LiiWls. 

Flavou r Technology 

N. 

KRIvSHNAMUK'IHY. 

Discipline, 

S. 

Shiv ASH ANKMi. 

Central Food Technological 

c. 

P- Natakajak. 


Research Institute, Mysore, 
September 8, 1977. 
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Electromagnetism, Electron Theory and Special 
Theory of Relativity. By A. K. Dutta. (The 
Macmillan Company of India, Ltd., .2/10 Ansari 
Road, Daryaganj, New Delhi 110 002), 1977. 
Pp. A + 331. Price Rs. 20. 

The aim of the book is presumably to provide a 
standard, reasonably priced textbook to introduce 
electromagnetism and the special theory of 
relativity to Indian college students. The present 
book, however, fails to meet the elementary 
roquirements of a student trying to learn the 
subject, let alone make the subject exciting and 
lively, The selection of the subject-matter, the 
arrangement of the subject-matter, the style of 
pre.sentation, problems, notation, etc., leave much 
to be desired. The general style of the author is 
to provide fairly conventional, often lengthy, 
algebraic derivations of well-known formulae and 
equations, very seldom pausing to provide physical 
insight into the physics of the situation. Precision 
in presentation is one of the things which could 
have made such a style somewhat tolerable, Unfortu- 
nately the author often fails to define symbols as 
they are used. For example in. Chapter 7 on 
electromagnetic waves, frequency of the wave is 
never defined. The notation used is confusing at 
several places; same symbols are used for 
different things in different chapters. Use 
of vector analysis is claimed to be one 
of the strengths of the book, yet the student 
is never introduced to a simple concept like the 
wave-vector. Instead, direction cosines and co¬ 
ordinates are used to express a plane wave. The 
dot-product signs are missing in a large number of 
equations, for example in Appendix II and in 
Chapter 6 ; something that can give nightmares to 
a beginner in vector analysis. The concept of a 
line integral and surface integral is never adequately 
explained, even in the Appendix. As an example 
of sloppiness pervading the book ; in Appendix IT. 

d ’ 

page 313, one reads : da— - n, where ... . n 

is the unit vector normally to d d\ The book 
seems never to have gone through a proof-reading 
stage. 

The Indian student definitely deserves a better 
deal 1 

Rajendra Bhandari. 


Annual Review of Plant Physiology, VoL 28. 
Edited by Winslow R. Briggs, Paul B. Green and 
Russell ,L. Jones. (Annual Reviews, Inc., 4130 
El. Camino Way, Palo Alto, California 94306, 
U.Si^A.), 1977. Bp. 615. Price: $17.00 in 
U.S.A. ; $17.50 elsewhere. 

In this review, under Cell Organisation R. ¥. 
Evert has reviewed the topic PJhlocm Structure 
and Hi.stochemistry. Under Nutrition Absorption 
and Transport two topics. Mitochondrial Meta¬ 
bolite Transport by I. T. Wiskich and ion Trans¬ 
port into the Xylem by M. G. Pitman have been 
reviewed. Photosynthetic Cytochromes by W. A. 
Cramer and I. Whitmarsh, Caynide-Resistant 
Raspiratio^n in Hjiglher Plants by T. Solonios, 
Membrane Potentials in Photosynthesis by W. 
Jimge have been iwicwed under Bioencrgetics. 
Four topics : Amino Acid Metabolism by B. ,1. Miihn 
and P. J. Lea, Ribulose-j-5-Biphosphalc-Carboxy- 
lase-oxygenase by R. G. Jensen and J. T. Bahr, 
Secondary Compounds as Protective Agents oy 
T Swain and Regulation of Ribonucleic acid Meta¬ 
bolism by Plant Hormones by J. V. Jacobson have 
been reviewed under Metabolism. In the area of 
Development, six papers, (1) The Current Statu.s 
of Cyclic AMP in Higher Plants by N. Amrhein, 
(2) Phytochromes : Membranes as Possible Sites 
of Primary Action by Marme, (3) Phytochronic 
Control of Enzymes by P. Schopfcir, (4) Dormtincy 
in Seeds by R. B. Taylorson and S. B. Hendricks, 
(5) ExpresTiion of Chlonoplast Genomes in Higher 
Plants by S. Kung and (6) The Polar Transport 
of Auxin by M. H. M. Goldsmith are reviewed. 

The Mechani.sm of Salt Tolerance in Halophyte.s 
by T. T. Flowers, P. F. Trokc and A. R. Yco, 
Environmental Interaction and the Genetics of 
Flowering by 1. C. M'urfct, and Comparative 
Photosvnthesis of Sun and Shade Plants by N. K. 
Boardman are the topics reviewed in the area of 
environmental physiology. 

Under special topics, Reaction Wood : Induction 
and Mechanical Action by B. F. Wilson and B. R. 
Archer has been reviewed. 

In the prefatory chapter the paper by E. Biinning 
entitled. Fifty years of research in the wake of 
Wilhelm Pfeffer’ traces the development of plant 
physiological research in Germany particularly the 
influence of earlier thinkers on experimental sciences 
makes interesting reading. 

K. S. Krishna Sastry. 


6794/77. Published by Prof. M. R. A. Rao, Current Science Association, Bangalore-560 006 
and Printed at The Bangalore Press, Bangalore-560 018. 








IONOSPHERIC E REGION DRIFT PATTERN AT LOW-LATITUDES 

H. CHANDRA, V, P. PATEL and R. G. RASTOGI 
Physical Research Laboratory, Ahmedabad 3SO 009 (India) 

Abstract 

Ionospheric E region drift measurements at Ahmedabad during the period 1970-75 show a 
consistent pattern. Drift direction is different during winter and summer with change over in 
equinoxes. This agrees with the atmospheric circulation pattern obtained for the IGY periodi 
when large number of drift stations existed* 


Introduction 

RIFT motion of ionospheric irregularities by 
spaced' receiver method has been studied at 
Ahmedabad for different periods since 1954. The 
results for, the period 1956-66, summarised by 
Rastogi^ indicate significant seasonal and 
solar cycle variations. When similar measurements 
were made at Thumba near the magnetic equator, 
a very consistent picture emerged independent of 
season or solar cycle with drift direction always 
towards west by the day and towards east by the 
night (Rastogi et The observations 

at Ahmedabad were restarted in October, 1970 as 
part of a programme to establish a chain of drift 
stations in India and continued till June, 1975 
This is the longest continuous spell of observations 
conducted at Ahmedabad and various investigations 
on the features of drift are being done. In this 
short note we present the consistent pattern of 
the drift observed at Ahmedabad derived from over 
live thousand observations during daytime (0800- 
1600 hr 75*’ E.M.T.). 

Results 

The annual mean histogram, of the percentage 
occurrence of drift direction for the period 0800- 
1600 hr local time (75° E.M.T.) for the year 1974 
is shown in Fig. 1. There is no single drift 


AHMEDABAD F" REGION 
1974 
N 



Fig. 1. Annual mean histogram of percentage 
occurrence of the E region drift direction at. 
Ahmedabad during the year 1974. 


dnection at this latitude when the mean of such 
a long period is taken, although broad peaks are 
evident at SE and SW directions. This could be 
due to large seasonal variation in the pattern and 
so separate monthly histograms were studied. In 
Fig. 2, are shown the histograms of drift direclioji 
for every month averaged over the five-year period. 


AHMEDABAD E-REGION 
1970-75 

N N 



S / S 


Fig. 2. Monthly mean histograms of percentage 
occurrence of the E region drift direction at 
Ahmedabad for each of the months averaged over 
the years 1970 to 1975. 
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The drift direction is mainly towards west during 
January with nearly equal peaks along N-W and 
S-W directions. The occurrence of eastward 
direction is very small. The eastward component 
increases progressively as seen from the histograms 
for subsequent months February, March, etc., until 
June when almost all occurrences are towards east. 
From July onwards the percentage occurrence towards 
east shows a decrease and westward directions 
increase in the subsequent months till 
November when again westward direction 
is the dominant one. The transition of the zonal 
component is seen during March-April and then 
during September and October. Rastogis 
had earlier reported change in the drift pattern 
from high sunspot epoch to low sunspot epoch 
also. This period from October 1970 to June 1975 
is primarily a low sunspot epoch and no such 
change has been noticed. 

Discussion 

Fairly lagre number of drift stations had 
operated during IGY-IGC and Kazimiroskiy‘*'t 
presented world maps of the drift vector during 
winter and summer. From this he could give a 
circulation pattern in the ionosphere. For the 
E region altitudes the circulation patterns were 
different for winter and summer. During equinoxes 
there was instability in the drift direction. 
Even though there were quite a few stations at high 
latitudes (with large longitude diffei^ences) the 
stations at low latitudes were very few. 

Based on meteor winds and rocket measurements 
Groves^ has ■ c|omputed wind model giving 


mean wind as a function of height and latitude for 
the region between 60 and 130 km. This model 
predicts mean wind of about 12 m/sec towards west 
during January and about 25 m/sec towards east 
during summer for a latitude of Ahmedabad con¬ 
sidering mean E region altitude of 100 km. The 
data presented here are only for the daytime 
(0800-1600 hr) and it is not possible to compute 
mean winds but from earlier results for Ahmedabad' 
(RastogiS) bne can find the reversal of mean 
zonal wind flow from westward during yvinter to 
eastward towards summer. Mean zonal flow at 
Udaipur, 200 km from Ahmedabad, also shows 
similar reversals with mean flow of about 10 m/sec 
towards west during winter and about 20 m/sec 
towards east during summer (Janve et al^). 
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SYNTHESIS AND STRUCTURAL STUDIES OF MALONYL DIACETONE HYDRAZONE 
COMPLEXES OF Mn(IT), Fe(II), Co(II), Ni(TI), Cu(II) AND Zn(ll) 

R. C. AGGARWAL^^' and BACHCHA SINGH 
Department of Chemistry, Banaras Hindu University, Varanasi 221 005, India 


ABSTEtACT 

Adducts and deprotonated comolexes of the empirical compositions M(MDAH)Cl.and 
M(MDAH-2H) (H.,0)., where M = Mnfll), Fe(II), Co(II), Nidi), Cu(II) and Zn(ID 
and MDAH = malonyl diacetone hydrozone, have been prepared and characterized by analytical 


data, molar conductance, magnetic susceptibility. 
Introduction 

TN continuation of our earlier work^ on oxo- 
vanadium (IV) complexes of diacetone hydra- 
zones, we report here the results of our studies on 
Mn(II), FedI), Co(II), Ni(II), Cu(II) and Zn(ll) 
complexes of MDAH. 


* To whom all correspondence should be directed. 


infrared and elearonic spectral measurements. 

Experimental 

The adducts of the type M(MDAH)Cl 2 were 
prepared by mixing together cold/hol ethanolic 
solutions of the metal chloride and MDAH in Ca 
1 : 1 molar ratio. The deprotonated complexes 
M(MDAH'-2H) (HoO )2 were prepared by mixing 
the aqueous solutions of the metal chloride and 
MDAH in Ca 1:2 molar ratio and raising the 
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pH of the solution to Ca 8 by dilute sodium a band characteristic of coordinated^ water in 

hydroxide solution. The complexes thus obtained 785-810 cm"^ region show clearly that the water 

were suction filtered, washed with ethanol and molecules are coordinated in these complexes. All 

ether in the case of the adducts and with dilute the complexes do not melt up to 250°. The com- 

acetic acid, water and ethanol successively in the plexes are all insoluble in water and common 

case of deprotonated complexes and finally dried organic solvents but the adducts are fairly soluble 

at room, temperature. Experimental details pertaining and the deprotonated complexes slightly soluble in 

to the analysis of the complexes, molar conductance, hot DMSO. The nonelectrolytic*”* nature of tlic 

magnetic susceptibility, i.r. and electronic spectral adducts is shown by the molar conductance values 

measurements were the same as described in our v lying in the range 3• 10-7-70 ohm."^ cm-/mole in 
earlier papers^’S. The analytical data, magnetic *001 M DMSO solution, 

moment values and electronic bands are given 

in Table I. Ma^metic Susceptihiiity Mea.surcments 

Results and Discussion The magnetic moments<> at room temperature 

(Table 1) indicate spin-free octahedral geometry for 
The deprotonated complexes lose water molecules all Fe(ll), Co(ll) and Nidi) complexes and 

completely in the temperature range 130-160° spin-free tetrahedral or octahedral geometry for 

yielding anhydrous complexes. The loss of water MnCII) complexes. The values of CiidT) 

molecules at high temperature and the presence of complexes correspond to one unpaired electron from 


T/.bll I 

Analytical data and magnetic moments of MDAH complexes 


Complex 

Colour 

Metal 

% 

** Chlo¬ 
ride/ 
Nitrogen 
V 

/o 

Hydra¬ 

zine 

% 

Loss of 
wt. 

% 


Elects'uic 
spectral bands 

(nm) 

Mn(MDAH)Cl 2 

White 

16-04 

20-92 

18*50 


6-06 

, 

Fe(MDAH)Cl2 

Dirty Yellow 

(16-26) 

16-62 

(21-01) 

20-75 

(18-94) 

18-67 


5-52 

925 

Co(MDAH)Cl 2 

Pink 

(16-48) 

17-00 

(20-96) 

20-70 

(18-89) 

18-57 


5-15 

687, 537 

Ni(MDAH)a2 

Green 

(37*24) 

17-15 

(20-77) 

20*75 

(18-72) 

18-75 


3-38 

1125, 675 , 412 

Cu(MDAH)Cl2 

G rcen 

(17-18) 

18-10 

(20*78) 

20-30 

(18-73) 

18-20 


2-06 

725 

Zn(MDAH)Cl 2 

White 

(18-36) 

18-38 

(20-49) 

20-25 

(18-47) 

18-15 


Diamagnetic 


Mn(MDAH-2H) 

Light 

(18-77) 

18-35 

(20-38) 

18*55 

(18*38) 

21-50 

12-45 

6-12 


(HjO)., 

Co(MDAH-2H) 

Yellow 

Dirty Pink 

(18-26) 

19-20 

(18-61) 

18-30 

(21-27) 

21*15 

(11-96) 

12-45 

5-02, 5-40* 

1200 

(HgO). 

Ni(MDAH-2H) 

Dirty Blue 

(19-33) 

19-30 

(18-37) 

18-25 

(20-99) 

20-80 

(11-80) 

11-50 

3-30, 3-26* 

1025, 365 

(Kp)., 

Cu(MDAH-2H) 

Dirty green 

(19-27) 

20-18 

(18-38) 

18*20 

(21-00) 

20-40 

(11-81) 

10-95 

2-01 

625 

(HP)^ 

Zn(MDAH-2H) 

White 

(20-53) 

20*76 

(18-09) 

17-80 

(20-67) 

20-78 

(11‘63) 
12-05 

Diamagnetic 


(Hp)2 


(21-00) 

(17-99) 

(20-56) 

(11-56) 




Cilcul.ited values are given in parenthesis. 

* Magnetic moments are for anhydrous complexes, 

** Values in fourth column are for chloride in the case of adducts and of nitrogen in the case of deprotonated 


omplexes. 
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whicii it is not possible to say anything about tlic 
stereochemistry. 

Elecitonic Spectra 

The number and position of d-d transition bands 
(Table I) in the spectra of all Fe(II), Co(11) and 
Nidi) complexes are consistent with the octahedral 
geometrys-io Also, the ratio (1*66 for 

adduct and 1-53 for anhydrous deprotonated com¬ 
plex) for the Ni(ll) complexes lies in the range 
reported for octahedral nickel(II) complexes! i. The 
bands observed in the spectra of CtUlI) adduct 
and deprotonated complex are considerably blue 
shifted compared to the first band maxima of 
corresponding Ni(ll) complexes owing to Jahn- 
Tellcr distortion of -Eg state. The distortion!- in 
the Cli( 11) complexes is measured by 
(cm“!) ratiO' which comes out 1*55 for adduct and 
1-64 for deprotonated complex. The various ligandi 
held parameters such as lODq, B’, and LFSB 

have been calculatedis and found tO' lie in the 
range 7790-16000 crn'i, 803-942 cm-i, 0*760-0*892, 
10-79-23*95% and 51*5-142*9 kJ/mole respec¬ 
tively. The lODq values of the Cofll) and Ni(II) 
complexes give a place between water and ammonia 
for MDAH in the spectrochemical series whereas 
the j(3° values indicate the considerable overlapping 
ot metal-ligand orbitals in the complexes. 

Infrared Spectra 

The bands appearing in the acetonitrile solution 
spectrum of the ligand at 1690, 1640, 1540, 1275 
and 890 cm‘t are assigned^ to amide I, ^(C=N), 
amide II, amide Ill and j'(N-N) respectively. In 
the spectra of the adducts amide I and amide II 
bands undergo a negative shift of 50-20. and 
20-5 cm"i respectively and amide lil a positive 
shift of 50-10 cm"! indicating coordination of both 
the carbonyl oxygens of the ligand in above com¬ 
plexes. The disappearance of these bands and 
appearance of new bands characteristic!^ of 
H^CO') in 1545-1575 and 1270-1320 cm"! regions 
in the spectra of the hydrated and anhydrous 
deprotonated complexes; absence of original anion 
m these complexes and their 1 : 1 metal-ligand 
stoichiometry show the destruction* of both • the 
keto groups presumably, via enolization ' and 
bonding through the two resulting enolic oxygens. 
The presence of only one band due to coordinated 
:;Crr:N groups in the range 1585-1610 cm'! shows 
the involvement in bonding of both the azomethine 
nitrogens of the ligand in adducts, and hydrated 
and anhydrous deprotonated complexes. The 
occurrence of *^(N—N) in 900—930 cm"! region 
(characteristic of monodehtate linking of :^N—N:: 
moiety) in adducts and hydrated deprotonated 
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complexes and at 960 cm’i in N-N bridgingi^ 
region in anhydrous deprotonated complexes shows 
that only two azomethine nitrogens are involved in 
bonding in the former complexes and all the four 
nitrogens of the ligand in the latter complexes. 
The i.r. spectra thus indicate that MDAH behaves 
as a tetradentate ligand in all the complexes except 
anhydrous deprotonated complexes where it 
functions as a hexadentate ligand. 

The nonligand bands occurring in 275-400, 
250-365 and 225-310 cm"! regions in the spectra of 
the complexes may be tentatively assigned tO’ 
i'(M-0)!’7, ?'(M-C1)!'<’ and ^^(M-N)!® modes respec¬ 
tively. ^ 

Based on chemical composition and physio- 
chemical studies, polymeric structures having 
octahedrally coordinated metal centres may be 
tentatively proposed for the MDAH complexes. 
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THK CLAISEN REARRANGEMENT OF 7-CINNAMYLOXY DERIVATIVES OI 3-M!:i 1 lOXYrTAVON! 

AND 4-METHYL COUMARIN 

A. C. JAIN*, D. K. TULI and A. KUMAR 
Dcpannieiit of Chemistry, Himachal Pradesh University, Simla 171 005, India 

Abstract 

The Claisen rearrangement of 7-dnnamyloxy—3—nicthoxyflayone (2) and 4—mcthyl-7— 
cinnamyloxycoumarin (7) yields 8-( 1—phenyl-2-propenyl)-7-hyclrbxy:-3-methoxyflavonc (3) 
and 4—methyl—S--( l-phenyl—l~propenyl)~7--hydroxycoumarin (9) respectively. The compound 
(3) represents the normal rearranged product and further has structural features similar to 
those present in some natural neoflavonoids but (9) is the abnormal product formed by further 
allylic rearrangement of the normal one (8). 


JfN continuation of our work on the Chisen rearrange- 
* ment of cinnamyl ethers of complex polyphenols'^’% 
the rearrangement of 7 -cinnimyloxy derivatives 
(2 and 7) of 3-methoxyflavone and 4 -m 2 thylcoumirin 
respectively have been studied by refluxing them in 
TV, AAdimethylaniline. In each case only one product 
has been isolated. Since the products are different 
from those reported earlier and one of them has a 
similar feature as is present in some natural neo- 
fl'ivonoids, results are reported here. 



7-CinnaiTiyloxy-3-methoxyflavonc (2) prepared from 
7~hydroxy-3-niethoxy-flavane* (1) by refluxing with 
cinnamyl bromide in the presence of potassium carbo¬ 
nate and acetone, crystallized from benzene-light 
petroleuni mixture as colourless crystals, m.p. 121 - 22 ‘'C; 
R/ 0-61 (Solvent A)i; (MeOH): 219, 259 and 
314 nni (logs 4*00, 4*45 and 4*26 respectively) 
(Found : C, 78- 5; H, 5.4. C 25 H 20 O 4 requires C, 78* 1 ; 
M, 5 * 2 %); 60 MHz NMR (CDCy: (5 3*90 (s, 3H, 

-OC/Zs), 4*75 (d, J ^ 5Hz, 2H,- OC/fo),6*10 - 6*50 
(m,2H,C/f=Ci7),6*73 (hrsJM,II- 8 ), 6'96(dd, 

whom correspondence may be addressed. 


J= 10 Hz and 3Hz, IH, 6 ), 7 * 16 - 8*00 (/;/, 1 (W/, 
2 XQ 5 /Z 5 ) and 8*14 ppm (r/, 11!,//-fi). 

The above cinnamyloxy flavone ( 2 ) when rclluxcd 
'with A( AT-dimethylaniline gave a product whicli 
crystallised from benzene as colourless crystals, m.p. 
209-10"C; R;0-25 (Solvent B); (McOU): 

221,256,316nm(loge 4*45, 4*39and4*37 respectively). 
Elemental analysis (Found : (2, 78*5; H, 5• 6 . 
requires C, 78* 1 ; El, 5*2%) indicated it to be an isomeric 
product. Its NMR spectrum" showed that it has a 
1 -phenyl-aIIyl unit in the position 8 . I'lius its 60 
MEIz NMR spectrum in DMSO-(^/« showed resonance 
signals at 5 3*78 Cv, 3EI,-OC/^), 5* 11-5-27 (///, 

1 H,CH 2 = CH-C/TAro), 5-30-5*65 (m, 2 H, C/Aj 
CH~), 6*23-6*83 (octet, 1 - CH 2 )> 7-08 

lOHz, lH,T7-6), 7*17-7*36 (/w, 10H,~-2Co//r,) 
and 7*89 ppm (aT, JlOHz, I H, //- 5). Hence it 
has the structure of 8 - (1 - phenyl - 2 - propcnyl) - 7 - 
hydroxy - 3 - methoxyflavonc (3), in support of which 
it formed an acetate ( 4 ) and a methyl ether ( 5 ). Tiic 
acetate (4) crystallised from benzene-light petroleum 
mixture as colourless crystals, m.p. 160-61 "C; R/0-4 
(Solvent C); 60 MHz NMR (CDCh); S 2-12 Cv,3ir, 
-OCOC/Tg), 3*85 (s, 3H, OCA/,), 5*13 (/;/, 

S-OHz, = l- 6 Hz, IH, CH>--CH-C//Aro), 
5-31-5-48 (m,2H, CK> = CH-), 6-12.-6-68 (///, Ilf, 
CHa-=: C//-CH c),7*13(^/,J= 9Hz, IFF,//»- 6 ), 7-18 - 
7-71 (m, lOH, 2-Q74) and 8-20 ppm (d, J ^ 9lD,, 
IH, 77-5) (Found: C, 76-2; H, 5-1, C27H220r, 

requires C, 76*0; H, 5-2%). The methyl ether (5) 
crystallised from methanol as colourless crystals, m.p. 
ISS'^C; R/ 0-6 (Solvent B); v,nax (nujol) 1675 cm * 
C? C = a); (MeOH) 276 and 222 nm (log c 4- 30 
and 4*23 respectively) (Found; C, 78-0; H, 5*8. 
C 26 H 22 O 4 requires C, 78*0; H, 5*5%); 80 MHz NMR 
(CDCI 3 ): a 3*83, 3*90 ( 2 s. 6 H: 2 X-OCN,) 5*03 
5* 14 (m, IH, CH 2 = CH-C/fArs) 5* 15-5* 62 (m, 2H, 
CAr 2 =CH-), 6*10-6*48 (m, IH, CH>) 

7*05 (^/,J=10Hz, IH, Ar-6), 7*12-7 46 (m, lOB, 
2 X-C 6 /Z 5 ) and 8*9 ppm (d, J == lOHz, IH, //-5). 
The formation of 3 represents the normal Claisen re¬ 
arrangement which is rarely met in .such compounds, 
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This structural feature is present in some neoflavonoids 
such as iatifclin. 

4-Methyi-7-cinnamyloxycoumarin (7), prepared from 
4-meth.yl-7-hydroxy coumarin^ (6) in the same way as 
described for (2), crystallised from ethyl acetate as 
colourless ciystrls, m.p. 178 - 79 ° C, R/0*45 (Solvent 
B); Ani,, (MeOH): 219, 253 and 320 nm (log £4* 52, 
4*57 and 4*46respectively) (Found: C,78*4; H, 5*5. 
C 19 H 16 O 3 requires C, 78*1; H, 5*5%); 60 MHzNMR 
(DMSO~4): S 2-45 {d, J= IHz, 3H, -C// 3 ), 4-82 
(d, J= 5Hz, 2H, 0-C^2~), 6*15 (q, J= IHz, IH, 
iT-3), 6*40-6-64 (m, 2H, Ar-C/f = C/7-), 6*70 

id, J= 2-5Hz, IH, iT-8), 6*95 {dd, 1= 10 Hz and 
2*5 Hz, IH, H-6), 7-20-7*40 (m, 5H, CeH^) and 
7*60 ppm (d, J= lOHz, IH, H-5). 

The above cinnamyloxy coumirin (7) on the Claisen 
rearrangement gave a colourless product which crystal¬ 
lised from ethyl acetate as colourless crystals, m.p. 
222-23°C; R; 0*6 (SolventA); (MeOH): 220, 
250 and 323 nm (log £ 4*54,4* 53 and 4*46 respectively). 
Its elemental analysis (Found: C, 78*0;. H, 5*4. 
C 19 H 16 O 3 requires C, 78*1; H, 5*5%) showed that it is 
an isomeric product. The following resonance signals 
in its 60 MHz NMR spectrum (CDCI3) established 
that it is 4-methyl“8-(l-phenyl-l-propenyl)~7- 
hydroxyco-umarin (9): 3 1*68 (d, J= 7Hz, 3H, CH^- 
CH=), 2*42 (d, J=lHz, 3H,-Cffg in the 4 
position), 6*10 (q, J=lHz, IH, iT-3), 6*68 

(q, J = 7Hz, IH, = C<^ ) 7 -00 (rf, J=9Hz, 

CH3 

IH, 77-6), 7*28 (s, 5H, CqH^) and 7*55 ppm {d, J = 
9Hz, IH, H~5), In conformity with the structure (9), 
it formed an acetate (10) which crystallised fiom 
ethanol as colourless crystals, m.p. 139-40° C, R/ 


0*75 (Solvent B) (Found: C, 75*1 ; H, 5*8. C2rHig04 
requires C, 75-4; H, 5*4%) and methyl ether (11) 
which crystallised from methanol as colourless 
needles, ni.p. 165'^C; R; 0-78 (Solvent B), A„,^^ 
(MeOH): 220, 250 and 321 nm(logB 4*20, 4* 18 and 
4*14 respectively); 60 MFTz NMR (CDCI3): 3 1*61 
(d, J = 7Hz, 3-H, == ), 2*42 (d, J 1 -5Hz, 

3 H, C //3 in the 4 position), 3*83 3H, O-Cffa), 

6*11 (q, J--l*5Hz, IH, H-3), 6 '* 25-6* 60 

M 

m, lH,\c = C<^ ) , 6-92 (rf, J = 9Hz, IH. 

/ \CH,/ 

i/-6),7-]8 ( 5 , 5H, CgT^s) ?.nd 7-56 ppm {d, S = 9Hz, 
IH, H-5). 

The formation of the product (9) can be explained on 
the basis of the normal Claisen rearrangement followed 
by allylic rearrangement of the resulting intermediate (8). 
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THE SECOND INTERNATIONAL MYCOLOGICAL CONCKESS 


The Second International Mycological Congress 
was held«at Tampa, Florida, during September 1977 
and Dr. C. V. Subramanian, Senior Professor • of 
Botany, Madras University, Madras, was elected as 
the President of the Association in recognition of 
the research work carried by him and his associates 
in thei field of Mycology. The following is the 
list of Office-bearers : 

President : 

Professor C. V. Subramanian, University of 
Madras, Madras, India. 

Vice-Presidents : 

Dr. S. J. Hughes, Ottawa KIA OC6, Canada ; 
Prof. E. Muller, Zurich, Switzerland; Dr. E. 
P'armasto, Estonian SSR, USSR ; Prof. J. Webster, 
Exetter, England, 

Chairman : 

Dr. p. Fidalgo, Sao Paulo, Brazil, 


Secretaiy : 

Dr. D. L. Hawksworth, Kew, England. 

Treasurer : ' 

Dr. J. A, von Arx, Baarn, Netherlands. 

The Executive Committee consists of the 
following : 

Dr. C. Booth, England; Dr. J. A. Ekundayo, 
Nigeria ; Prof. R. Emerson, USA ; Prof. K. Esser, 
Germany; Dr. G. Guzman, Mexico ; Dr. M. V. 
Gorlenko, USSR; Dr. A. F. Moustafa, Kuwait; 
Dr. J. F. Peerally, Mauritius ; Prof. H. J . Phaff. 
USA ; Dr. L. Ryvarden, Norway ; Dr. J. A. Saenz 
Renauld^ Costa Rica ; Dr. E. G. Simmons, USA; 
Prof. K. S. Thind, India; Dr. K. Tlubaki, Japan; 
Dr. J. Walker, Australia and Dr. G. C. A. van der 
Westhuizen, South Africa. 
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KINETICS AND MECHANISM OF THE HYDROLYSIS OF DI-2-PHENYLETHYL I HOSl^HA'ii: 

IN ACID MEDIUM 

M. M. MHALA and V. R. SON AW AN E 
School of Post-graduate Studies in Chemistry, Jiwaji University, Cmilior 

ABSTRACT 

Investigation of the hydrolysis of cli-2-phenylc‘fhyl phosphate in tlioxaii-wam* at 

98® C in the region 1*0 M to 7-0 M hydrochloric acid shows that it is reactive tnainly 
conjugate acid species. Unlike other substituted alkyl phosphates it shows bend iti hiejier at id 
region. Ionic strength data shows positive salt effect. Rate coellicients esfimafetl Irorn ionic 
strength data agree well with the experimental rates. Solvent elTect, solvent—i.sotoi>e elfett, 
Arrhenius parameters and Hammett acidity function have been found to favour unirnolecul.uitv 


reaction. Comparative rate data of other 
reaaion paths*. 

Introduction 

HERE have been very few studies of ihe 
kinetics of hydrolysis of simple dialkyl esters. 
Under all conditions studied, hydrolysis predomi¬ 
nantly occurs with the fission of C—O bond. Only 
dimethyl! and dibenzyP phosphates have been 
studied in detail. In the present investigation, 
hydrolysis of di-2-phenylethyl phosphate has been 
studied with a view to know its behaviour in 
acid region and the results are presented in this 
paper. 

Materials and Methods 

Di-2-phenylethyl phosphate was prepared by 
shaking 2-phenylethanol with PClrj in the ratio of 
3:1. In this method triester was also formed. 
The diester was separated from triester by dissolving 
it in 10% NaOH solution and then reprecipitatod 
by adding cone. HCl. It was recrystallised from 
petroleum ether (60-80). M.P. 58® C. (Found C, 
62-84% ; H, 6-37% ; P, 9-80% for 
Required C, 62-74% ; H, 6-20%, P, 10-13%). 

Deuterium-oxide was obtained from B.A.R.C., 
Bombay. All the chemicals used were of B.D.H. 
(A.R.) quality. The kinetic runs were carried out 
at 98° ± 0-5° C taking 0-0005 M solution of the 
ester in 10% dioxan water (v/v) mixture. The 
rate of reaction was determined by colorimetric 
estimation of inorganic phosphate by Allen’s method'^ 

Result and Discussion 

Pseudo-first order rate coefficients for the 
hydrolysis of di-2-phenylethyl phosphate in the 
region 1-0 M to 7-0 M hydrochloric acid show that 
the rate rises with rise in acidity upto 5-0 M and 
then decreases (Table I). The rise in rate with 
rise in acidity may either be due to incursion of 
conjugate acid species or to positive ionic strength 
effect on the hydrolysis via neutral species or may 
be due to both of'these effects. Similar maxima 


esters have been used to discuss flu- probable 

have also bjeen observed during liydioly.-is of 
diniethyT and diphenyH phosphates. 


rAin.j: I 


Observed and calculated rates of the hyilvolysis of 
di-2-phenyleiIiyl phosphate in acid mediion or ‘>8 C 

HCl 

Whk (min. ') 
(experimental) 

1 (mill, ') 

(cd) 

1-0 

5-47 

5-7r 

2-0 

11-67 

H)-53 

3-0 

22-01 

25 ••M 

4-0 

52-.S9 

5K • 1 (> 

5-0 

70-49 

75-75* 

88-75*’'‘ 

104-0()**‘'‘ 

M-5() (/, )) 

6-0 

64' 64 

(>2-77(„ 5) 

7*0 

50-67 

■l2-70(/, .() 

Rates in 

**4r,; end 

***50",; Jiox ,,, ,cs|xx- 


tively. 


Kinetic runs were carried out al conslanl ionic 
strength (Table II). At each ionic strcngdi rafe 
increases linearly with the increase in acid conccntr;u 
tion. The dependance of rate coetheients on iomc 
strength is sati.sfaclorily rcprcsentctl by the second 
emperioal term of Debye-Huckol cquationT*, A' 

A'., where k' and are respectively the rate 
constants at any ionic strength and rate at zertv 
ionic strength, b is a constant and /x, ionic strength. 
At any ionic strength the total rate of hydrolysis, 
is given by the equation : 

where and are respectively the rate con¬ 

stants for neutral and conjugate acid spccic.s at 
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Table il 

Rates of the hydrolysis oj di-l-phenylethy! pnosphate 
at constant ionic strength at 98 C 


HCl 

(M) 

NaCl 

(M) 

10® k (min."^) 
(experiment^) 

0-20 

/X ~ TO 

0-80 

0-023 

0*40 

0*60 

0-025 

0*60 

0*40 

0-034 

0*80 

0-20 

0-044 

0*20 

fi=2'Q 

1*80 

0-029 

0*50 

T50 

0-033 

1*50 

0*50 

0-089 

1-80 

0*20 

0-148 

1*00 

p — 3*0 

2*00 

0*084 

1*50 

1*50 

0*123 

2-00 

1*00 

0*158 

2*50 

0*50 

0*189 


increases with increase in dioxan content (Table 1). 
The elevation in the rate of hydrolysis may be 
attributed to the dioxan, a better proton donar^ in 
aqiieous-dioxan media. 



i * 10 ° 

Fig. 1. Hammett plot for the hydrolysis ot 
\3i-2-phenylethyle phosphate at 98® C. 

Solvent isotope effect in 3-OM hydrochloric acid 
(^Do/^Ho “ 1*04) favours the formation of 


Table III 


Comparative kinetic 

rate data for 

the hydrolysis of diesters via 

conjugate acid species 

Phosphates 


Temp, ® C 

E 

AS^ 

Fission 

Ref. 




(K.c?.]/mole) 




Di-allyl- 


80 

29*30 

3-90 

C-O 

11 

Di-p-iodq benzyl- 


80 

24*25 

- 9-64 

C—o 

12 

Di-p-nitrobenzyl- 


80 

18*69 

-27*99 

C-O 

13 

Di-2-phenylethyl- 


98 

36*59 

17*94 

c—o 

This woi k 

Di-methyl- 


ICO 


•* 

c—o 

1 

zero ionic strength, 
values are : + = 

Hf) 

The experimentally 
0*15 X 10"5 min." 

observed conjugate acid species by a fast 
1, = proton transfer^. 

pre-equilibrium 


1*6 X 10‘5 min.'i, b = 0-00 and h' 0-25. 
Calculated rates from the above equation agree 
well with the experimentally observed rates (Table I). 
For the reaction in higher acid media (> 4 M) 
agreement between the calculated and experi¬ 
mental rates can be sought by water activity and. 
may. be represented by the equation : 

' • Ch+ H,0)- 

where n is integer whose value increased with 
the increase in acidity. 

Kinetic -data . iof • a serfes* of aqueous-dioxan 
mixtures in 5-0 M HCl at 98° C show that the rate 


A plot of log-rate versus Hammett acidity 
function^ (Fig. 1) shows specific acid catalysed 
unimolecular hydrolysis of the diester®. Arrhenius 
parameters^® (E =r 36-59 K.cal. mole'^, A =r- 
7*638 X 1017 sec.-i, aS^ = 17*94 e.ii.) in 6*0 M 
HCl also support the unimolecular nature of the 
reaction. 

Comparative kinetic rate data of other diesteri 
(Table III) of known mechanism support unimole¬ 
cular hydrolysis of di-2-phenylethyl phosphate via 
C—O bond fission. 
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In light of the above results the mechanism 
of the acid hydrolysis of di-2-phenylethyl phosphate 
may be formulated as ; 

O 

HsC—H.,C—HoC—O 
H O 

1 II Slow 

O'-P—OH- 

K,C,~-K,C-H,C' O 
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SCIKNCE ACADEMY MEDALS FOR YOUNG SCIENTISTS, 1978 


These medals are awarded annually by the INSA 
ill recognition of outstanding work of scienti.sts 
below the age of 30 (as reckoned on 31st December 
preceding the year of award). With the medal 
there is a cash price of Rs. 1,500/--. In addition, 
a research grant of Rs. 5,000/- is provided by the 
Kothari Scientific and Re.seareh Institute, Calcutta. 
Nominations may be made by Fellows of the 
Academy, as also by Scientific Societies, University 


Faculties and Departments, and Research Institut ion;;. 
Members of Sectional Committees of the AciKlcrny 
.should not sponsor candidates for the award. The 
last date for the receipt of nominations is 
January 31, 1978. Further information and nomi¬ 
nation forms may be obtained from the Indian 
National Science Academy, Bahadur Shah Zafar 
Marg, New Delhi 110 002, by sending a scK- 
addressed envelope 28 cm X 12 cm. 
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CANCER DETECTION 

HE new Journal, Cancer Detection and Prevention^ 
brought out by International Study' Group for 
the Detection and Prevention of Cancer (DePCa) 
fills up a real need for a forum for regular and 
continuing discussion for the workers in preventive 
and clinical oncology. 

Despite herculean efforts, only one out of three 
patients with the diagnosis of cancer, hnvo a chance 
of cure. The primary prevention’ of cancer by 
identification of environmental carcinogens, and 
secondary prevention’ by detection of cancer by 
identification and screening of high risk population 
has increasingly come to occupy a central place in 
cancer control. 

Dr. Selikoff discusses the methodology of search 
for carcinogenic environmental agents. The alert 
physician plays an important role in identification 
of etiological agents, especially if the cancer produced 
is uncommon ; however when the cancer produced 
has a high incidence and the etiologic agent rather 
ubiquitous in the environment, the identification 
remains elusive unless thorough epidemiological 
studies are undertaken. Creech and Johnson 
discovered three cases of angiosarcoma of the 
liver in workers at a factory using vinyl chloride, 
however the same chemical is used as a propellant 
in aerosol cans, thus a much larger group is 
exposed to it in smaller amount. Thus among too 
many leads, priorities have to be set in pursuing 
the most rewarding leads to achieve maximum' 
cost-effectiveness. The existence in the West of 
large population groups (industrial labour, school 
students, social security claimants) with excellent 
records of their health makes epidemiological stud'es 
easy to plan and execute. 

Oncogenicity of drugs is discussed by Clayson and 
Shubik. Several drugs with oncogz^nic properties 
have been identified, some before and some after 
their, release for general clinical use. In modern 
medicine, chronically administered drugs represent 
one of the major exposures of man to exogenous 
chemicals. Analgesics, anti-rheumatic drugs, 
hormones and immunosuppressor drugs represent 
some of the classes of drugs to which an increasing 
segment of the population is exposed. Herbst 
reported the occurrence of twelve cases of hitherto 
rare tumour, clear cell adenocarcinoma of vagina 
in the dau.ghters of women whose pregnancy has 
been maintained on diethylstilbesterol. The reported 


Cancer Detection and Prevention. Vol. I, 
No. T Sponsored by the International Study Group 
for the Detection and Prevention of Cancer. (Marcel 
Dekker, Inc., 270,* Madi'oar Avenue, New ’^'ork, 
NY. 10016), 1976 (2 copies per Volume), Pp. 
iv + 239. Pried : $ 27.50 ; add $ 2.30 per Volume 
for postage and handling outside U.S.A. 
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and confirmed increase of cancer (especially skin 
cancer, reticulum cell sarcoma) in long term 
survivors following renal transplant was initially 
thought to be only due to immune suppression by 
drugs administered to maintain the transplant, 
however there is some reason to believe that these 
chemicals may themselves be responsible for the 
increase in neopla.sia in these patients. 

The role of epidemiology in elucidating the 
importance of environmental factors in human 
:ancer is discussed in makerly fashion by 
Higginson and Muir. Unfortunately most physicians 
are ignorant of the methodology of analytical 
epidemiological studies, and are unable to evaluate 
th& mounting evidence supporting environmental 
etiology for cancer for between 70 to 90% of the 
cases. This evidence is essentially of two types. 
First group of cancers include carcinoma of lung, 
carcinoma of oesophagus and mesothelioma for 
which the equivalent of Koch’s postulate in cancer 
epidemiology are more or less .satisfied with the 
evidence available, though extrapolation from 
animal studies to man does present a problem. The 
second group includes those cancers where environ¬ 
mental stimulus remains unidentified, but available 
data from descriptive epidemiology, migrant studie.s, 
interpretation of time trends, corelation studies, etc., 
provide strong circumstantial evidence of as yet 
unidentified environmental agent or agents. 

Kingsley discusses briefly the problem of exposure 
of agricultural workers to various carcinogenic 
chemicals. This happily is not a major problem in 
India where some advantages of backwardness still 
remain. NewbernD discusses the role of environ¬ 
mental modifiers like drugs, chemicals and dietary 
factors which act to alter the individual and the 
response to environmental carcinogens. Lynch 
et aL, contributed a paper on the genetics of cancer 
resistance and susceptibility. The persons and 
families carrying the autosomal dominant genes 
for the rare forms of hereditary cancers form a 
group of intense interest to the cancer geneticist, 
but their study is less likely to contribute to- 
cancer control and prevention as the extent of 
environmental control required is hardly likely to 
be achieved. For th? present at least, the most 
fruitful venue is likely to be the identification of 
environmental carcinogens. 

The Journal is published quarterly and future 
issues devoted to subjects as etiology, detection and 
diagnostic management of cancer of the breast, 
radiation hazards, systemic markers of early cancer, 
will be looked forward to by the workers in 
clinical as well as laboratory oncology. 

R. S. Rao. 
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X-RAY DETERMINATION OF THE MEAN 
AMPLITUDE OF VIBRATION AND THE 

DEBYE TEMPERATURE OF Gd-Zn AND Gd-^Mg 

Gai>olinium forms alloys with the cubic CsCl structure 
«with cadmium, magnesium and zinc. There is, in 
general, a dearth of data regarding the lattice dynamical 
properties of these substances. The X-ray determi¬ 
nation of the Debye temperature and mean amplitude 
of vibration of Gd-Mg and Gd-Zn has been carried 
out in these laboratories. The results are reported 
here. 

In each case the material was reduced to a fine powder 
by grinding and a flat powder specimen was prepared. 
Measurements were made with a Philips PW 1051 
diffractometer using CuKa radiation, filtered to elimi¬ 
nate Kj9 radiation. An argon-filled G.M. counter 
was used to collect the intensity data, A 20 scan 
was adopted. 

The peak to background ratio of the reflections 
recorded was low for both Gd-Zn and Gd-Mg. Only 
seven measurable reflections in the case of Gd-Zn 
and six for Gd-Mg could be recorded in the angular 
range possible for the diffractometer. 

The lattice constant of Gd-Zn was found to be 
3*600 A, This is in good agreement with the values 
3*602 A (Chao and Duwcz^) and 3*601 A (Buschow“) 
reported earlier. For Gd-Mg, Chao and Duwcz 
report a value of 3-824 A for the lattice constant, while 
Kripyakevich etal.^ give a value 3*79 A. The present 
value 3*812 A is intermediate between the two. It 
must however be noted that the lattice constants were 
determined from tne Bragg angles of the last three 
reflections recorded in each case and were not corrected 
for systematic errors. 

The intensities were corrected for temperature 
diffuse scattering by the method of Chipman and 
Paskinh and for dead time effects by an approximate 
method proposed by Chipman^, employing a value of 
150 jLis for the dead time of the counting apparatus. 

For a flat powder specimen, the observed intensity 
lo is given by 

I, C(LP)JFJ (I) 

where C is a constant, LP the Lorentz-polarisation 
factor and J the multiplicity factor. Due to the small 
number of reflections recorded, a common Debye- 
Waller factor was assumed for both the atoms, in each 
of the crystals studied. With this approximation, 
the structure factor Fy for,a CsCl type crystal is given 
by 

^ pe~n(sin2(?iX=') (2) 
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where 0 is the Bragg angle, A the wavelength of the 
radiation used and F iL/q. Here, and /3 arc 
the atomic scattering factors for atoms of type A and 
B. The plus sign refers to reflections with (h H- k 4- /) 
even and minus sign to reflections with (h + k + /) 
odd. 

The atomic scattering factors for Gd were taken 
from Cromer and Wabei^ and for Zn and Mg from 
those given in iht International Tables for X~niy Crystal¬ 
lography'^ following a recommendation by Ciomci^. 
The scattering factors were corrected for anomalous 
dispersion (Cromer and Liberman^). 

The value of B can be obtained from a plot of log 
tfo/Ic) against sin“0/A^ where --(LP) JF^. The 
root mean square amplitude of vibration and 

the Debye temperature have been determined following 
the method described in an earlier paper’^h 

Plots of log (lo/Ic) against sin- 0/A''^for both Gd-Zn 
and Gd-Mg are shown in Fig. 1. The values of the 



Fig. 1. Plot of log (lo/Ic) and sin- 0/A^for Gd-Zn 
(•) and Gd-Mg (O). 


mean Debye-Waller factor B, the mean amplitude of 
vibration and the Debye temperature obtained arc 
given in Table I. 

There seems to be no earlier determination of the 
Debye temperature of either Gd-Zn or Gd-Mg by 
any method. The errors quoted refer only to random 
errors in the measurement of intensities. 

From a consideration of other properties, Buschow^^- 
suggests that the two species of atoms exchange their 
sites to a certain degree. This is certain to affect the 
intensities. However; no information about this 
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aspect could be obtained due to the small number of 
reflections recorded. 

Table I 

Values of the Debye-Waller factor B, the mean amplitude 
of vibration ond the debye temperature 6 at room 

temperature of Gd-Zn and Gd-Mg 


The one-dimensional Schrodingcr wave equation 
is written as 


d-ijj 


dx- 


: I A-[E - VCv)].A 0 


(I) 


where --- 2pj'h“^ - reduced mass, h Planck's 

constant, V(x)^ Potential energy A net ion. 

The variable is changed fjom a' to c thjough tJie 


Substance B (A‘) 


0rK) 

relation 

(2) 




Z ^ A- A-^. - ( ) 

Gd-Zn 2-665 ±0-162 

Gd-Mg 3-697 ±0-464 

0*318 ± 0*010 

0*375 i 0*024 

108 i. 3 

101 ± 6 

V4/ 

where 

2V"'(a-„);.e 
° 9ri)"rA-)E 

(3) 


Laboratories for a gift of the samples of Gd-Zn and 
Gd-Mg. 


Department of Physics, 
University College, 
Kakatiya University, 
Warangal 506 009, 
June 16, 1977. 


K. G. SUBHADRA. 
D. B. SiRDESHMUKH. 
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— equilibrium internuclear distance; the primes 
indicate derivatives with respect to a*. 

Equation (1) then becomes 

- U-h- (•^) I- ^ h I h (i^)] ‘l> - « C4) 

where 

V(.- -l -v,) 

^l(Z) -V(2 -I A-„) 

(Z) - A- 1 V I- .v„ I ^ ■ V (z - A-,) 

- V’(z 


•Vo} . 


Finally the solutions will come out as 

2 (. 


X 


Mr 


1 


2 + 4 ’ 


y<i> (-) 

where n is odd 


11 (D 

4 


FRANCK-CONDON factors and J--CENTR01DS 
FOR THE (A^-n— TRANSITION OF CN 
BY LANCER’S APPROXIMATION METHOD 

The Red band System of CN (A^II — X“2^ ’) transition 
is well known. Good deal of work, both^experimental 
and theoretical, has been done on this particular 
system. In the present investigation we have chosen 
this transition for testingthe validity of one of the less 
known methods of solving the Schrodinger wave equa¬ 
tion approximately. This method is due to Langer^, 
atid very briefly it may be described as follows : 


, r2V'ix^)l^‘Wnl\ 

] L-j 

(- 1)"I2 


X 


(«/ 2 )! 




I 


2 + 4 


I (^) 


G <l> (.3) 


where n is even. 

where the M’s are confluent hypergeometric functions. 

Using these wave functions and the Rydberg 
potential defined by 

V (a) - - D [1 1 o (A - A^)] 1 
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where D = dissociation energy and a is a constant, 
wehavecomputedwavefunctionsfor the A-fT — X- + 
transitioft of CN and used these wave functions to 
evaluate Franck-Condon factors and r-centroids 
defined by the following relations : 

Franck-Condon factor -•= [ J V 'A®'' “ 

(FC factor) 


r-centroid = 

o") 


J -A*,- y 'A," dr 
/ ’P*«' <l'r” 


These results have been tabulated in Table T. 
Table I 


FC FC RCf*/,// RCP,,,,- 

Band Langer Klein- Langer Klein- 
(Rydberg Dunham (Rydberg Dunham 
potential) potentials potential) potentials 


(0,0) 

0-490 

0-488 

1*212 

1 

-206 

(0,1) 

0-377 

0-378 

J-252 

J 

-252 

(0. 2) 

0-118 

0-115 

1 • 303 

J 

•305 

(0, 3) 

0-019 

0-018 

1-372 

1 

■365 

(1,0) 

0-333 

0-325 

M64 

1 

•165 

(1, 1) 

0-045 . 

0-0414 

1-221 

1 

•223 

(1, 2) 

0-357 

0-348 

1-261 


•26! 

(1, 3) 

0-220 

0-224 

1-351 

1 

■313 

(2,0) 

0- 129 

0-130 

1-131 

1 

128 

(2, I) 

0-250 

0-237 

1-185 

1 

■173 

(2, 2) 

0-013 

0-0125 

1-194 

I 

189 

(2, 3) 

0-216 

0-210 

U262 


271 

(3, 0) 

0-035 

0-041 

1-149 

1 

095 

(3, 1) 

0-2II 

0- 195 

1-133 

I 

135 

(3, 2) 

0-105 

0-0983 

I- 193 

1 

184 

(3, 3) 

0-097 

0-089 

1*215 

1 

214 

In the same table FCs and 

s obtained with the 


Use of Klein-Dunham potential by McCallum and 
Nicholls“ have been given for comparison. 

As one can see from the table there is very good 
agreement between our sets of FCs and s with 
those of McCallum and Nicholls at low vibrational 
quantum numbers. For bands with higher quantum 
numbers the agreement is not so good. This is as it 
should be, for, it is known that Langer’s procedure 
holds good only at low quantum numbers. 

The advantage of Lmger’s method consists in its 
applicability to any potential which, can be expressed 
in closed form. Thus one could use such different 
analytic potentials and compare their suitability or 


otherwise for a given transitiojK Work on these 
lines is in progress in our lab<U‘atorics. 

Department of Physics, D. Pa in. 

Karnatak University, V. M. Kohwak. 

Dhai war 580 003, 

Karnataka State, India, 

September 5, 1977. 
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NQR IN CERTAIN ORGANIC SOLIDS 

Nuclear Quadrupole Resonance (NQR) ficin'cncy 
of ‘^"'Cl has been measured in live organic solids, using 
an NQR spectrometer consisting of a frequency modu¬ 
lated, scl f-qucnched supcrrcgcncralivc oscillator- 
detector. The resonance frequencies wore measuicd 
with a digital frequency counter with an accuracy of 
±2KHx. 

The measured NQR frequencies for the (ivc solids 
at room temperature and at 77"K arc given iii d'ahio 


Tabu; T 



=“<'i Nor 

frequency 

Sj. Name of the solid 

(Mll.r) 

No. 




at 77' K 

Ill 30 r K 

1.2-amino-5-ch loro pyridine 

35-6.^0'' 



35-628 

.35 ■ 126 

2. 2, 4-dich(orobcnzoic acid 

35-.528'' 



35-527 

3.5-0.12 


37-432'' 



37-429 

.h>'K()K 

3. 4-chIoro-2~nitrobcn/.oic acid .V>- I 14 

35*531 

4. 5-amino-2-chloroben/.o- 



tri floor idc 

36-391 

35-54(S 

5. 2-aminO“5-chlorobcn/o- 



t rilluoriclc 

35-3(18 


" Bray et a/.^ ; ^ Bi ay a nd 

Barnes^. 



*The compound is a, liquid at room tcmpciattirc. 

Nuclear quadrupole resonance h,as been ivbserved for 
the first time in the three solids, namely, 4-cl)Uno»>2- 
nitrobenzoic acid, 5-amino-2-chloro-bcn/,otrijluoiidc 
and 2-amino-3-ch.lorobcnzotrinLioridc (liquid at room 
temperature). For the other two stdids, 2-amino-5- 
chldropyridine and 2, 4-dichlorobcnzoic acid, the NQR 
frequency has been reported earlier at 77‘ K only by 
Bray et al.^ and Bray and Barncs“. Wc have mcasin cd 
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NQR frequency in these two solids both at 77®K 
and at room, temperature. Two resonance lines have 
been observed in 2,4-dichlorobenzoic acid due to 
chemically inequivalent sites. 

The resonance frequency of 5-aniino-2-chlorobenzo- 
trifluoride is higher than that of 2-aniino-5-chlorO“ 
benzotrihuoride. This may be explained by the fact 
that chlorine occupying the ortho position will have 
a higher resonance frequency when compared to the 
chlorine occupying the meta position (Nagarajaii and 
Murthy^). Similarly, when the resonance frequency 
of 4-chloro-2-nitrobenzoic acid is compared with that 
of 4-chloro-3-nitrobenzoic acid (37*483 MHz—Bray 
and Barnes^) and 4-chlorobenzoic acid (34*673 MHz— 
Meal'O, we observe that the introduction of nitro group 
increases the resonance frequency. Also, 4-chloro-3- 
nitrobenzoic acid has an higher resonance frequency 
than 4-chloro-2-nitrobenzoic acid. This is because when 
the chlcrine occupies the ortho position with respect 
to the nitro group a higher resonance frequency 
will result as compared with the chlorine in the meta 
position (Ref. 3). 

The authors wish to thank Professor K. N. Kuchela 
for his interest and encouragement in this work. One 
of the authors (N.D.) is grateful to the University 
Grants Commission, Government of India, for the 
award of a research grant. 

Department of Physics, S. P. Basavaraju. 

Bangalore University, N. Devaraj. 

Bangalore 560 001, 

August 3, 1977, 
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IN SITU MEASUREMENT IS A MUST FOR 
SIZE EFFECT STUDIES OF THIN METAL FILMS* 

The anomalous behaviour of the size dependence of 
the electrical transport properties in metals, semi- 
metals, semiconductors, alloys, etc., maybe associated 
with the anomalous conditions in the structure of thin 
films which should depend very much on the method 
and environment of deposition. So the experimental 
conditions should be the same as those which have 
been postulated when deriving relations in the theory 
of size effects (Fuchs^, Sondheimer“). It has been 


♦This is a part of the Ph.D, work of the author. 


observed (Garcia etal:^) that the film properties 
drastically when the film is removed from high * 

So according to them, for accurate results the " 

ments should be done without removing the film 
the high vacuum {i.e., in-situ). Here the resisti^ 
values for each of silver and copper films meast* * 
under in-situ and not in-situ conditions and deposi^^*^ 
under extremely controlled evaporation condit i<- 
have been reported. In an earlier paper (Pal ef 
we have reported the in-situ measurements of rcsi^’^*" 
vity of silver films (300 A to 2000 A) at room temp*-'* 
ture. In the present paper, the resistivity {p) oi' 
silver films is discussed as a function of thickness ^ ^ ^ 
of the film at 30^^ C by keeping the films both 
(in-situ) and outside (not in-situ) the high vact*****^ 
(Fig. J). The resistivity of the films was found 
increase drastically, especially for the thinner <.>i 
when they were removed from high vacuum. Thint^i**'* 
films are affected more. 

In the present paper, the effect of residual atmospi"* 
on copper films has been studied at room tempera P* * 
(Fig. 2) by exposing a thin copper film (thickness 
300 A) prepared at a pressure 1*33 x lO~^ 
metre'*^ to 1*33 Newton/metre-, 1*33 x 10- Newftm 
metre-and 1 -OlSx 10^ Newton/metre^(/.<?.,atmospheri**-: > 
pressure by admitting air slowly. The method 
preparation of the copper films was discussed in 
earlier paper (Pal etal.^). From 1*33 x 10~^ Newton 
metre- to 1*33 Newton/metre- pressure, there is pract * 
cally no change in the resistivity p of the copper 
film. The resistivity very slowly changes up to 1*33 
10- Newton/metre- and finally increases abruptly 
the film is exposed to atmospheric pressure. 
change is very fast and the film stabilises within a 
seconds. Even after annealing the previously expo.sci! 
film at 120° C for about two hours at 1*33 x lO' ‘ 
Newton/me tie-, the resistivity value remained 25 
higher than that obtained with the fresh sample ;i i 
1 • 33 X 10-^ Newton /metre-. Murgulesch and lonesc 1 1 ** 
also observed a change of 6% to 16% in the resistivijs 
value of continuous copper films owing to adsorption 
of oxygen. Thus it may be concluded that one shoii Uf 
make in-situ measurements on thin films in orcic i 
to derive meaningful informations on size effect. 



Fig. 1. Resistivity (/>) of silver films as a function 
of thickness (/) at room temperature. 
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p c newton/.'.::'. aE^) 

Fig. 2. The dependence of the resistivity (/>) of a 
copper film (thickness == 300 A) on the residual atmos¬ 
phere at room temperature (30° C). 

I wish to thank Dr. Harihar Misra, Piofessor and 
Head, Department of Physics, Ravenshaw College, 
Cuttack, for going through the manuscript and making 
a few suggestions. I am thankful to CSIR for provid¬ 
ing me. a fellowship during my Ph.D. 

Department of General Physics Paramita Sen,** 
and X-rays, 

Indian Association for the 
Cultivation of Science, 

Jadavpur, Calcutta-32, 

July 1 , 1977. 

** Present address : Department of Physics, Raven¬ 
shaw College, Cuttack-753 003. 
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DIRECT SPECTROPHOTOMETRIC ESTIMATION 
OF CADMIUM 

The literature survey reveals that there is hardly any 
direct spectrophotometric methods of analysis of 
cadmium. The present communication reports the 
direct spectrophotometric estimation of cadmium 
with 5, 6-dibromo, 2, 3, 4-trihydroxyacetophenone 
(DBTHAP). The method is very simple and gives 
satisfactory quantitative results. 

The bluish green coloured complex has a maximum 
absorbance at 590 nm in the pH range 9-10. The 
colour of the complex is stable for 20 minutes. Beer’s 
law was varified between 20 and 90p.p.m. of Cd(II). 


The molar composition of tJie complex as obtained 
from Job’s method of continuous variation was found 
to be 1:1. The molar extinction coefficient was 
found to be 1-1625 x lO'h SandelFs sensitivity is 
0-i/Ltg/cm- for log I,,/! = 0*001. The optimum 
concentration range for the effective determination of 
Cd(n), evaluated from Ringbom’s plot was found 
to be 36 p.p.m. to 54 p.p.m. 

The polarographic study of the cadmium—DBTHAP 
complex shows a transient existence of Cdo" '. The 
fact that the complex is not very stable probably ex¬ 
plains Cd 2 ‘^ —DBTHAP complexation, which disso¬ 
ciates and cadmium is hydrolysed after some interval 
of time. 

Interference Due to Other Ions 

The effect of diverse ions was studied by adding to 
Cd-'^' solution various ions ten times in excess. Tons 
like Cu-+, Pd-+, Ni^^, Ba“"^ Sr-+, Th+, 

UO./+, cr, Br~, r, CHaCOO”, CIO^”, NOo^-, 
Mo 04 “~ do not interfere. However, ions like 
Tl’‘+, Ca-"*', CroOY--, BiOa", SoOa“~ interfere seriously 
and therefore should be absent. Cations like Bi^*' 
and Pb-+ precipitate under the experimental conditions. 

Our Sincere thanks are due to Dr. A. J.. Mukhedkar 
and Dr. (Mrs.) V. A. Mukhedkar, Department of 
Chemistry, University of Poona, for their help in the 
preparation of the reagent. 

Department of Chemistry, R. T. Sank. 

Ramnarain Ruia College, J. P. N.Trakru. 

Matunga, Bombay 400 019, D. S. Rajeshirke 

June 2, 1977. 

KINETICS OF POLYMERIZATION INITIATED 
BY MANGANESE(III) ACETATE 
MANGANESE(in) ACETATE has been employed as one- 
electron oxidant for organic substrates and the mecha¬ 
nism of oxidation is well established^. Some redox 
systems, manganese(ni) acetate-substrate, have been 
used to study the kinetics of polymerization of vinyl 
monomers". But there is no report in literaiilre 
about the use of maganese(lU) acetate alone as thermal 
and photochemical initiator of polymerization. For 
the first time the present study reports some aspects 
of nianginese(III) acetate initiated polymerization cf 
acrylamide. 

Acrylamide (S.D’s laboratory reagent) was .recrystal¬ 
lised using chloroform. All the reagents used were 
A.R. in quality. Kinetic experiments were conducted 
in glass vessels (of capacity 80 ml) with an inlet and 
an outlet. The solutions of monomer, acid (HoSO^) 
and sodium bisulphate were deaerated for about 45 
minutes. Sodium bisulphate was added to maintain 
constant ionic strength. Manganese(Iir) acetate was 
added after the solutions attained bath temperature. 
The rate of disappearance of monomer was estimated 
by bromometry and the rate of disappearance of 
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manganese (HI) acetate was found spectrophotonietri- 
cally. The overall rates of polymerization were 
measured at different temperatures and the energy of 
activation was computed. 

Manganese (HI) acetate is a fairly good initiator 
causing a 25% conversion in 20 minutes at 40*^ C. 
The rate of polymerization of acrylamide was found to 
be directly proportional to the monomer concentration 
{vide Fig. 1). Another salient feature of this system 



O 001 Q-OL). 0-05 0'08 0-10 O'12->0 

Fig. 1. Elfect of monomer concentration and 
metal concentration on rates. T = 40° C, r = 25 
minutes. A, —d\M\ldtx 10® K 5 [M], B, — d[M]l 
dtx 10® Vs 

is that it conforms to the ideal system where the rate 
of polymerization of acrylamide is proportional to 
half the power of the initiator {vide Fig, 1). The overall 
energy of activation is 13-9kcal/mole suggesting that 
the polymerization is by free radical mechanism since 
for ionic polymerization the energy of activation will 
be very low. This suggests that manganese(in) 
acetate decomposes to manganeseCII) acetate and 
accetate radical (CH3COO'). The decomposition of 
T1 (in) acetate and initiation by acetate radical was 
already proposed^ Mutual termination of chain 
radicals is postulated to explain the kinetics. 
kd 

Mn (OAc). - Mn {OAc\ -1- AcO* 

ki 

AcO* -f M-> M* 

kf, 

->M,* 


kt 

M^* + M„j*-> Polymer. 

Assuming the steady state conditions and assuming 
k^ and kf to reniain constant and independent of chain 
length, the following expressions arc derived : 

[M] [Iji 
and 

- d[lVdt - [I] 

A similar behaviour was also observed in the thermal 
polymerization of methacrylamide initialed by manga- 
nese(ITr) acetate^. The rate constants calculated 
were 

^'^ = 2•l0x lO'-isec"’^ 
and 

kp^lkf = 1*30 X lO-i liters/mole-sec. 

Manganese(IIO acetate also initiates vinyl poly¬ 
merization photochemical ly to a lesser extent. Further 
work is in progress with various other monomers to 
understand the kinetics and mechanism of polymeriza¬ 
tion. 

Department of P. Elayaperuivtal. 

Physical Chemistry, T. Balakrishnan. 

University of Madras, M. Santappa. 

Madras 600 025, 

August 26, 1977. 
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CHEMICAL CONSTITUENTS OF LORANTHUS 
FALCATUS LINN. f. 

In a scheme to study and compare the chemical 
constituents of the host and the parasitic plants, the 
stems of Loranthiis falcatus [Syn: Dendropthoe falcatus 
(Loranthaceae)]^ growing on mango trees, were 
collected from Ananthagiri hills for investigation. It 
grows mostly in. deciduous forests on the host plants 
such as acacias and mango trees. These are parasitic 
shrubs, whose astringent stem bark is reported to 
be narcotic ; it is used.locally as a cure for con¬ 
sumption and several other ailments^. 

Only two related species, L. grewiniki“ and L. pentan- 
dms^ were examined earlier. The former contained 
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lup-20(30)-en-3iS, 7i3-dioi, loranthol, and the latter, 
quercitrin. 

The alcoholic extract concentrate from the stems was 
fractionated successively into hexane, chloroform.and 
methanol solubles. The hexane and chloroform 
extracts showed similar spots on TLC and the combined 
concentrate was separated on silica gel column by 
elution with hexane, hexane-benzene, benzene and 
benzene-ethylacetate. 

The hexane and hexane-benzene (19: 1) eluates 
gave rise to unidentified oils and plant alcohols. With 
hexane-benzene eluate (3: 1) ^-amyrin acetate was 
isolated and identified by hydrolysis to ^-amyrin. 
In the next eluate of hexane-benzene (1:1), an 
apparently new triterpene, C33H54O4, m.p. 219-220 ', 
[aji) + 56°, I. R. 1735 cm-^ was isolated. Further 
elution with benzene and benzene-ethylacetate fur¬ 
nished i^-sitosteroJ, stigmasterol and oleanolic acid. 
All the triterpenes and the plant sterols were identified 
with authentic samples (TLC, m.m.p. and T.R.). 

The new triterpene showed no hydroxyl peak in 
LR. but an ester crbonyl peak at 1735 cm”"^. Its NMR 
spectrum in CDCI3 showed 7-CH3 2.t (5 0'7l-l“l3, 
one acetoxymethyl at 5 2*05 (.y) 3H, one carbomethoxyl 
at 5 3*63 {s) 3H, a-hydrogen of acetoxyl at 5 4*6 (/) 
1 H and one olefinic proton at <5 5*33 (m). From the 
above data, the triterpene can be regarded as a methyl 
ester acetate of a monohydroxy triterpene carboxylic 
acid. On hydrolysis with 5% methane lie KiO'H, a 
hydroxy methyl ester is secured as colourless irregular 
plates, CaiHsoOa, m.p. 196°, [aj^ -f 70°, I.R. 3450 
and 1735 cm-^. In its NMR spectrum the acetoxyl 
protons were absent, but indicated one carbomethoxy 
at 5 3-65(s) and olefinic protons at «5 5*33 (m) I H. 
By comparison (TLC, m.m.p. and I.R.) with autfJentic 
samples, the hydrolytic product and its parent triterpene 
were identified as oleanolic acid methyl ester and olea¬ 
nolic acid methyl ester acetate respectively. 

This appears to be first report of the occurrence 
of oleanolic acid as methyl ester acetate in nature. 
Oleanolic acid is known to occur frequently free and 
also as acetate^. In the host mango tree, M^atigifera 
indica, triterpenes related to cycloartanol, namely 
mangiferoiic acid, hydroxy mangiferonic acid^ and a 
xanthone mangiferin^, have been reported. 

We wish to express our thanks to Professor M. 
Santappa, Director, C.L.R.I., Madras, for the NMR 
spectra and one of us (D.S.R.) wishes to thank C.S. f.R. 
for a Junior Research Fellowship. 

Department of Chemistry, A. S. R. Anjaneyulu. 
Andhra University, L. Ramachandra Row. 

Waltair, D. Sivakumar Reddy. 

October 17, 1977. 
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STUDIES ON MORPHOLlNE-4 CAUBODrilIlOA IT 
COMPLEX OF TELLURIUM (IV) 

The fungicidal active morplmliue-T-carbodilhit au* 
chelate of tellurium(!V) is stable uplo lt)0 ‘ anti aHet 
that, it decomposes rapidly upU> 300 . The i.r. sped t a 
indicate the bidcnlate behaviour of the ligand in the 
chelate. The reagent precipitates tellurium (IV) 
quantitatively as yellow complex in pif range 3*5.^ 
6*5. Tellurium(lV) is determined by weighing the 
complex as Te (Cr^H^ONS.)^ after ilrying ul 110 120 . 
The reagent has also been used in (he scpai'ation and 
determination of 7\'(!V) in the ternary .mixture with 
Cu(r0 and Ni(n). The interference due to Ni(ll), 
Zn(rr), CddO. CodO, I'etrir), rntiri) and Ciacni) 
ions have been avoided using animoniacal IdYrA and 
tartrate as masking agent. 

A number of teilurium(lV) dilhiocarbamates have 
been reported in literature' ^ Very little is ktunvii 
about quantitative estimation ol' l et l,V) witii ditfiio*- 
carbamates. Bayer and Olt,*' reported itiorpholitie *!- 
carbodithioatc as a possible an dyl ical reagent. 'Lhoiigfi 
the reagent is not very mucli selective, it has been 
possible to determine lellurium(lV) by masking a 
number of metal ions using the mixture of aminonjaeal 
EDTA and tartrate, fn the present conuttunicati<m 
morpholinc-4-c.irhoditliioale is used as artalytieat 
reagent for the gravimetric delerntinalion of telluuum 
and separation of Tc(lV), C’u(ri) and Nid'U ft<>m 
their ternary mixture, in addition to the fiingieidal, 
thermogravimetric and i.r. spectra! studies. 

Materials and Method 

The potassium salt of the reagent was prepmed by 
mixing potassium hydroxide, niorplH)line aiul catluni 
disulphide in ether at 0" in a ratio 1:1:1. p;; (w/v) 

reagent solution was prepared in distilled water. 

Potassium tellurite (Ricclle) was dissolved in double 
distilled water to prepare the tclliiriinn(|V) solution. 
The co-ncentration was estinvued by using the st-uidaid 
method’^. 

Isolation of the Co?nplex 

A known volume of the 're(rV) solution was ctilutcil 
to 150 ml and heated to 40- 50". A four-fold excess 
of 1% (w/v) solution of the reagent was added and its 
pH was adjusted between. 5*0-6*5, A bright yellow 
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precipitate gradually separated out which was digested 
on water bath at 50-60^ for about half an hour. The 
precipitate was filtered in a sintered crucible (G-4), 
washed with distilled water repeatedly and dried at 
110 - 120 ". 

The conversion factor from complex to the metal 
(telluriura/Te-compiex) is 0-1643. The precipitation 
commenced at pH 3-0 and precipitation was found to 
be quantitative at pH range 5‘0-6-5. The result of 
30 estimations revealed that 2- 7^8 mg of tellurium(lV) 
could be determined in a volume of 150 ml with an 
average error better than ±0-5%. The complex is 
soluble in chloroform, carbon tetrachloride, nitro¬ 
benzene, benzene, dioxane, acetone, benzyl alcohol 
and ethyl acetate. 

Thermal Decomposition 

A known amount of the oven-dried ( 110 - 120 ") 
sample was subjected to thermogravimetric analysis. 
The thermolysis curve of the complex has a horizontal 
portion extending upto 160° showing the stability 
of the complex. Between 180 -300° the complex 
decomposes to the extent of 35-07% and thereafter 
the curve again becomes horizontal. 

Fungicidal Activity 

The fungicidal activity of the complex (25 figjml 
in 95% alcohol) was tested on different fungi (C. albi¬ 
cans, C, neoformans, T. mentagrophytes, M. canis, 
A. niger) at CDRT, Lucknow and found inhibitory on 
C. albican and C. neofor mans only. 

Effect of foreign Ions on Precipitation of TelluriumQV) 
Interference cf Tj®, Cu(n), Hgdl), Pd(n) and 
Pb(Il) was removed by precipitating them first at 
pH 7-5-8-5 when Te(IV) was not precipitated. The 
tellurium(IV) was determined satisfactorily between 
pH range 5 *0-6-5 in presence of Ni(ll), Zn(II), Cd(II), 
Co(II), Fe(in), In(III) and Ga(III) using the mixture 
of ammoniacal EDTA and tartrate as masking agent. 
The ions C1-, Bf, F^, NO 3 -, BOa^-, Ca(n), 

BaCII), SrOnf), MgCII), Al(in) and Th(IV) did not 
interfere in the determination of Te(IV). 

Separation and Determination of C«( 7 /), Ni{II) and 
Te(IV) in Their Ternary Mixture 

When Cu(n), Ni®) and Te(IV) were present in 
the solution, copper was precipitated between pH 
range 7-5-8 *5 by masking Ni(II) using ammoniacal 
EDTA and tartrate mixture as masking agent. Tellu¬ 
rium (IV) complex was then precipitated in a slight 
acidic medium (pH 5-0-6-5) and finally Ni(n) was 
determined. The metals could be estimated with an 
average error of ± 0*50%. 

The mixture of the three ions was taken in a beaker 
(500 ml) and diluted to 150 ml ; appropriate quantity 
of the mixture of ammoniacal EDTA and tartrate was 
added to mask nickel(n). The pH of the solution 
was adj-]sted in the range 7-5-8‘5. 1 % (w/v) reagent 


(KMDTC) solution was then added in excess (two 
fold) with constant stirring. The brown precipitate 
obtained was digested at 60-70° for about half an 
hour. After keeping for about an hour, the precipi¬ 
tate was filtered through a sintered crucible (G--4) 
and was washed repeatedly with distilled water to 
remove the reagent. It was then dried at 110-120° 
to constant weight and weighed as Cu (C 5 H 30 NS 2 )jj. 
The conversion factor from complex to metal (Cu/Cu- 
chelate) is 0* 1637. 

The filtrate containing Te(TV) and Ni(n) was con¬ 
centrated to about 100 ml. The pH of the solution 
was maintained between 5*0-6*5 using acetate buffer. 
TelluriumdV) complex was precipitated and deter¬ 
mined as described above. 

The filtrate of the second estimation containing 
Ni(ll) was concentrated to about 20 ml and after 
cooling it, 10 ml of concentrated nitric acid (A.R.) 
was added, evaporated to dryness, diluted with 10 ml 
distilled water and again evaporated to dryness. After 
diluting it with 150 ml distilled water, the remaining 
of the nitric acid was just neutralised by 1 : J ammonia 
solution. The 1 % (w/v) reagent (KMDTC) solution 
was then added, the yellowish green precipitate so 
obtained was digested at 60-70° for about half an 
hour. It was washed with distilled water several 
times,dried at 100 - 120 ° and weighed as Ni(C 5 HgON'S 2 ) 2 . 
The conversion factor from the complex to the metal 
is 0*1532. 

The results of estimation of Cu(ir), Tc(TV) and 

Ni(rr) 

are given in Table I. 

Table X 


Separation and determination of 0 <//), Te{lV) and 



Mi (If) in their 

ternary mixture 


Metal 

Wt. of metal 

Wt. of 

Weight 

error 

Tons 

ions taken 

com¬ 

of 



in mg 

plex 

metal 




found 

ions 




in mg 

found 


_ 



in mg 


Cu^i- 

(i) 12-63 

71'2 

12-64 

1 0*07 


(ii) 18-95 

115-6 

18-92 

0-16 


(iii) 25-26 

154-2 

25*24 

0-04 

Te4+ 

(i) 10-20 

62-0 

10-18 

- 0- 19 


Cii) 20 -40 

123-8 

20-34 

- 0-29 


(iii) 25-50 

155-0 

25-46 

0-15 

Ni2+ 

(i) n-74 

76-4 

11-70 

~ 0-34 


(ii) 17-61 

114-6 

17*55 

-0-36 


(iii) 23-48 

152-6 

23-37 

-0-46, 
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Composition and Stnicture 
The tellurium complex was analysed for its carbon, 
hydrogen and nitrogen contents to determine its compo¬ 
sition. The composition of the complex corresponds 
to the formula Te (CsHgONS^)^ in which tellurium to 
ligand ratio was found to be 1:4 (Found C, 30-98, 
M, 4-25 and N, 7*07, calc. C, 30-93,H, 4-15 and N, 
7- 20%). The conductometric titrations also confirm 
the above stoichiometry. 

Recently crystal structure work^ has shown that 
iii the complex, all the four dithiocarbamate groups 
are bidentate and the eight sulphur atoms are bonded 
around the central tellurium atom in a slightly distorted 
dodecahedral manner. In present i.r. studies the 
O- • -N and C. . S stretching frequencies in Te(IV) 
complex were observed at 1000 cni“^ for the latter and 
j 480cm~i for the former. In free ligand these modes 
were observed at 990 cm-^ and 1440 crvr^ respectively. 

On the basis of above studies, the following tentative 
structure may be assigned to the eight co-ordinated 
tellurium chelate : 

CH.-CH,s. 

\cH,- CH/ 

We wish to record our sincere thanks to Dr- R. N. 
Gupta, Principal, Hindu College, Moradabad, for 
providing all necessary facilities. 

Oepartment of Chemistry, Nepal Singh. 

Hindu College, Ravindra Kumar. 

Moradabad, R' C. Agarwal. 

July 3, 1977. 
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INDIRECT COLORIMETRIC DETERMINATION 
OF SOME BIVALENT METALS ’WITH CYANIDE 
AND THIOCYANATE 

Potassium Cyanide or thiocyanate develops intense 
yellow colour with pyridine and chloramine T. The 
negative interference of Zn“'% and Pd“'’ in the 

reaction of cyanide, while that of Nr’, Hg*' 

and Pd“' in the case of thiocyanate have been utilized 
for their micro-determination. Using a spekol spectro- 
colorimeter, with absorbance at 430 nm, as little 
as 0*5 p.p.m. of each metal can be determined with 
negligible error. Stoichiometric ratios between 
cyanide and thiocyanate with tlie metal ions have been 
calculated. 

Cyanide and thiocyanate are known to form stable 
complexes with most of the transition metals. Some 
of the methods which are used for the detection of 
cyanide may also be applied to the detection of thio¬ 
cyanates. The method analogous to the pyrazolone 
was earlier^ reported. It does not make use of the bis- 
pyrazolone or pyridine-benzidine reagent. The yellow 
colour developed with chloramine T or hypobromide 
is itself sufficiently intense and permits determination 
of cyanide or thiocyanate as low as 1~2 p.p.m. in 10 ml 
of the sample. 

Potassium auric thiocyanate is obtained when auric 
chloride is added to an excess of potassium thiocyanate 
solution. The reaction was indirectly utilized for the 
colorimetric determination of gold- with thiocyanate. 
Small amounts of gold actually intensified the yellow 
colouration in the thiocyanate pyridine-chloramine T 
reaction. The metal ions like Co-’’, Ni“', and 

Pd-<- interfered in the colour reaction of thiocyanate. 
Zn“ ’ , Hg“ and Pd‘‘^’’' interfered in the reaction of cyanide. 
The negative interference of these ions has been studied 
for the indirect determination of the metals in the 
present communication. 

The metal salt solutions were treated with a known 
excess of cyanide or tJiiocyanate and the excess was 
determined colorimetrically. A calibration curve was 
drawn which showed a plot of the amount of the 
metal solution against its optical density after treat¬ 
ment with cyanide or thiocyanate, pyridine and chlora¬ 
mine T. The samples with unknown metal concen¬ 
tration were treated under identical conditions and the 
metal content was determined from the calibration 
curve. 

The stoichiometry was established between cyanide 
or thiocyanate reacted with the metals. It is observed 
that mole of Hg-’’ and Pd- ’^ reacted with four 

moles one of cyanide. One mole of Hg"**- reacted with 
four moles of thiocyanate, but the palladium complex 
gave the ratio 1:5, this is probably due to the additional 
coordination and is also observed in the case of 
Pd(DMG)2 complex which dissolves in alkali. Stoi¬ 
chiometry between Co or Ni and thiocyanate could 
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not be found beciuse oi' the extreme compiexing of 
Co- - and with pyridine, thiocyanate and chlora¬ 
mine T. 

Experimental Procedure 

Varying amounts of the cation solutions (up to 5-6 
p.p.m.)are treated with a known excess (about 15 p.p.m.) 
of cyanide or thiocyanate, I ml of 20 % pyridine and 
0*5 ml of 0*1 N (approx.) chloramine T the volume 
is made up to 10 ml with distilleci water. The absor¬ 
bance of the solution is measured pn the speckol spectre- 
colorimeter at 430 nm. The “ calibration curve of 
absorbance against the aliquot of metal ion added 
is plotted. 

The unknown sample of the metal is treated with 
the same excess of cyanide or thiocyanate under similar 
conditions. The absorbance was recorded at 430 nm 
and the amount in the sample is then deduced from 
the calibration curve. 

Interference 

Following anions and cations in a cone, of 10 fold 
excess do not interfere : 

Anions : Cl (KCl); F- (KF); Br" (KBr); CIO3- 
(K-CiOa); B.O3" (KLBfOn); 103“(K:103); 

SO,- ■ (NioSO,); S^Og- - (N.sS.Og); 

NOa" (NaNOa); CO3- ~ (N-oCOs); 

CH3COO- " (CHaCOONa); " 

(K 2 C 4 H 4 O 5 ); citrate ion (sodium salt); 

CoO,-- (Na^CoO,). 

Citions : Bi+MB>Cl2); Sr (SrAc,); C.++ (CaCU); 

LKLi^SO,); MgT-(MgS 04 ); Cd^+ 

(CdAco); W+^ (sodium salt); 

(Amm. salt). 

Authors'thanks are due to Prof, G.S.Deshmukh 
for the helpful discussion. 

Chemistry Department, R. T. San£. 

Ramnarain Ruia College, S. N, Joshi. 

Matunga, Bombay 400 019, D. S. Rajeshirke. 
June 2, 1977. 


1. Deshmukh, G. S, and Tatwawadi, S. V., J, Sd, 

and Ind. Res., 1960, 19B, 195. 

2. — and —, Ibid., 1961, 20B, 506. 


A SIMPLE PREPARATION OF 
SYM.-DIBENZYLTHIOUREA 

Sym.-dibenzylthiourea (I) is a compound of 
considerable importance in industry, as well as 
laboratory. Though mainly a synthetic product, it 
also occurs naturally in the bark of Crataeva roxbur- 
ghiP (of the plant family Capparidaceae) and in the 
seeds of Salvadora oleoides- (family Salvadoraceae). .. 
The oil from the latter plant, whose main component' 
is possibly I, is used as a stimulating application in 


painful rheumatic ahecrions and after child birth-f 1 
has also proved to be an effective drug to cause 
stimulation of thyroid gland luncrion in animalsh 
Kendall”* of Dunlop Rubber Co. Ltd. has developed 
I as a protectant of rubber articles against o2:one> 
produced cracking. Similarly, Brooks and Bacon*’ .)f 
R. T. Vanderbilt Co. (U.S.A.) employed I as an 
accelerator in the vulcanization of rubber. 

I was originally prepared by Mistry and Guha*^ in 
1930 from thiourea and benzylamine. Jain-'*' in 193*) 
prepared it by the action of perthiocyanic acid on 
benzyiamine. A German procedure*-* involves the pre¬ 
paration of I by refluxing a mixture of benzylaniine, 
carbon disulphide and toluene for 25 hours. The 
method reported by Lieber e/ which involves 

refluxing a mixture of bcnzylamine and carbon diul* 
phide has been found to be quire hazardous owing to 
highly exothermic and explosive nature of the reaction. 
I has also been prepared by the interaction of benzyl- 
amine with carbon disulphide in the presence of 
hydrogen peroxide and diethylamine* L The present 
v:ommunication reports a simple, .smooth, and non- 
hazardous method for the preparation of I. The 
method involves the interaction of an alcoholic sedu- 
tion of bcnzylamine with carbon disulphide at 0° C 
in ^he presence of a little potassium hydroxide. The 
resultant product on refluxing for some time followed 
by cooling gives I in good crystalline shape anil 
yield. The product may be further purified by re 
crystallisation from alcohol. 

Procedure for the preparation of syrn.'-dizenzyf 
thiourea: Bcnzylamine (40 ml; was dissolved In 
65 ml absolute alcohol, potassium hydmxide (tS g) 
added, and the mixture cooled to ()~5“ C. Carbon 
disulphide (15 ml) was then added dropwise with 
constant stirring. As soon as the addition of carbon 
disulphide was completed a semi-solid mass appeared. 
The whole reaction product was then refluxed for 

-- 2 h on a sand bath. The clear hot sblution thu.s 

obtained was then transferred to a large beaker and 

allowed to cool at room temperature or in the ice 
bath, when beautiful white and shining crystals of I 
were obtained. The crystalline product was filtered, 
washed first with water and then with ether. The 

product was further rccrystallized from alcohol. Yield 
38 g (80%);m.p. 152 °. 

Besides m.p. and mixed m. p. determinations, T 
was, also characterized by elemental analysis and 
infrared spectral study. Found; C, 71-00; H, 5*3, 
N, 10*20; S, 13*24%. Required for ^.N.^S: C. 

70-31; H. 6;25; N, 10-94; S, 12-50%. The I.R. 
spectrum of I gave characteristic bands at 3450 cm"'’' 
3420 cm'i* (geb.), 3410 and 1070 cm-"^ ; 
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these bands have been assi^^ncd to 

(NH), (NH), and MC = S) modes res¬ 

pectively. The configurations of the former three bands 
are given by Walter and Ruess^- as Z.Z, Z.E. and 
Z.E. respectively. 

Department of Chemistry, L. N. Narain Dixit. 

Vikramajit Singh Sanatan G. S. JOHAR. 

Dharma College, 

Kanpur 208 002, 

October 15, 1977. 
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Urinary nu/copolysaccluMidcs wcic tie let led b> i!h- 
tolnidinc blue and A/iirc A spot tests anti {nfhidit\ 
tests using cetylplatinyl chloride, eciyllrinici by I 
nium bromide and acid-albumins Wlicjicver a ease 
with excretion td inucciptdyst'cchafides \\4is ntPiti, 
twnenty-four hour urine samples weie <.>b(auieti . juf 
the Ibllowing conliruiatt>iy tests done‘\ < h 
graphy to determine the n.uute ol MPS; it'ii esc)'; ngr 
chromatography usii^g Dtnve\ {I 2; 2CK) 400 mesh 
Cl-4brm) and determination of uitvnic rcid. In addi 
lion, the plasma, levels of the cn/ymes /bgalac{t»sida\e 
and /l-N-acetyl gliicosaminitlase were tlelct tnitu:cl‘ 
using the sii hst ra tes ohlainetl liom M/s. Sigm.i 
Chemicals, U.S.A. 

This study led to the detection ot tweiiiv-jive cast\ 
of MR who showed abnoiinal excretion .4 MPS lu 
random urine as noted in the spot tests aiul also 
dity tests. It was, howcvei*, possible It) obtain con 
firmation by repeat samples in only nine cases rcporictl 
here. All nine cases showed tlic Ibllowing salient 
clinical features (amt>ng t>lheis) suggestive of' MPS 
(formerly clubbed tis cases of* “ gtirgoylisin '); a 
grotesque facies ; dwarfism; thick, piott lienng itjigte. 
short; stubby fingers and mental re l a i dal ion. Uiines 
from age and sex jnatclicd nor*r>a! ehildicn were also 
simultaneously i‘)roccssed (to serve as ct>ntiols), 1 he 
results are indicated in I'ablc 1. 

I aui i: I 

Uronic acid in 24 hour urine .santplc 


Age Ui'onie ;ieitl 

mg/24 his. 


BIOCHEMICAL CHARACTERIZATION OF CASES 

OF MUCOPOLYSACCHARIDOSES DETECTED 
AT BANGALORE 

Mucopolysaccharidoses (MPS) are a group of in¬ 
herited disorders due to a faulty metabolism of muco¬ 
polysaccharides also called glycosaminoglycans (GAG). 
In this group there are at least six types, viz., Hurler 
syndrome (MPS-I); Hunter syndrome (MPS-fl); 
Sinfilippo syndrome (MPS-III); Morquio syndrome 
(MPS-IV); Scheie syndrome (MPS-V) and Maroteaux - 
Lamy syndrome (MPS-VI), All these types differ 
in clinical and biochemical characteristics^. The 
present paper reports observations made in nine cases 
of Hurler syndrome (MPS~I) detected at Bangalore. 

Gases seen at the Mental Retardation (MR) Clinic 
of this institute formed the clinical material and a total 
of 1,480 cases of MR were available for this study. 
In all these cases fresh random urine samples were 
collected and subjected to various bio-chemical and 
chromatographic tests to detect metabolic defects. 


Cases 4 ] 2*44 19-2(5 i 7*21^ 

Controls 4 ! 2*44 5 00 ' I ■ 

(*/7 0 * 01 ) 

In these nine cases ion-cxchangc chuiiuatogiaphv 
showed excretion of dennaian an<l heparan sulfates, 
Also, the increased excret ion of iiftinic acid cltaractei ised 
those cases as either I or MPS IT. Presence ot 

cor-ncal opacity suggested that these were t.ascs of 
MPS-L. Our cases were found in both sexes, wluaeas 
MPS-~n is an X-linked recessive trtiit; licnee fouiul 
only in males. The uronic acid dcteiminat ron sl owed 
that fractions containing dcimalan sulfate had twice 
as much of uronic acid as in fractions containing 
heparan sulfate. D: H ratio is 2: I in MPS 1 wluie 
it is I : 1 in MPS-II. It was also noted that the iVvrmej 
fraction showed a 30% reduction in colour vvi>cn 
conducted without borate in the reaction mixture. 

The activity of plasma enzymes arc jiKficatcd in 
Table 11. 
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Table II 

Plasma enzyme activities in Cases of HiirleCs syndrome 

Beta-galactosidase* Beta-N-Acetyl- 
glucosaminidase* 

Patients 0-433 ± 0*120 1-398 ±0*580 

(0-01 < /?<0-05) {p< 0-05) 

Controls 0-262 ± 0-047 0-790 ±0-079 

* Micromoles of substrate converted per minute 
per litre. The values represent me?n. Range is 
shown in parentheses. 

It was noted that there was an increase of beta- 
galactosidase activity, a finding which needs to be 
confirmed on a larger number of cases. 

Metabolic disorders which are rather rare in any 
given population provide an opportunity to under¬ 
stand normal pathways and their study has thus been 
highly rewarding. A proper identification of the bio¬ 
chemical basis can also help in rational therapy rnd 
prevention of similar abnormality in a subsequent 
offspring. 

Apart from the urine examinations to detect MPS, 
attempts have been made with success to diagnose 
specific enzyme defects in each type of MPS by leuko¬ 
cyte studies or by using skin fibroblasts grown in tissue 
cultures*. It has also been noted that while skin fibro¬ 
blasts of MPS-I or MPS-IC in tissue cultures show 
metachromasia and accumulation of when tested 
separately, this is not seen when they are grown 
together^. This indicates that these two conditions are 
genetically distinct. MPS-I is an autosomal recessive 
trait and hence to a couple who has had one 
child so affected, there is a 25% chance of 
having a similarly affected child. However, no satis¬ 
factory therapy for MPS is as yet availale. Vitamin A, 
Steroids, etc., are of no value. Enzyme therapy by 
plasmapheresis has a short action only. Prenatal 
diagnosis is now possible to diagnose either syndrome. 
The enzyme estimations'^ can be made on the amniotic 
fluid cells grown in culture. Selective therapeutir 
abortion of affected fetuses can help reduce the number 
of mentally retarded and allow parents to have a 
normal baby. 

National Institute of B. S. Sridhara Rama Rao. 

Mental Health and M. N. Subhash. 

Neuro Sciences, H. S. Narayanan. 

Bangalore 560029, 

June 23, 1977. 
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OCCURRENCE OF TRIPLET FOETUSES IN THE 
SLENDER LORIS, LORIS TARDIGRADUS 
LYOEKKERIANUS CABR. 

During our studies on the placental and foetal deve¬ 
lopment in the slender loris, Loris tardigradus lydek^ 
kerianusy we came across a pregnant uterus containing 
three foetuses. It is not uncommon in these prosimians 
to find twins as reported by, Hillt and Ramaswami 
and Anand Kumar-. So far as we know, this is the 
first report of triplet foetuses in the slender loris. In 
other prosimians, such as Cheirogalens^, Tupaia^, and 
Microcebus^ usually triplets are born. Zuckermann<> 
reported a single instance of triplets in Lemur macace. 

The three foetuses reported here differ in their size 
and weight (Table I and Fig. 1). The largest foetus 

Table I 


Weights and lengths of the triplet foetuses 



Weight in mg. 

Length in mm 

Total 

length 

CR 

length 

Foetus A 

1210 

47 

35 

Foetus B 

810 

40 

32 

Foetus C 

340 

34 

25 



Fig. 1. Photograph of the triplet foetuses A, B 
and C with their placental connections. 2(2|-74i0* 
UC, Umbilical cord. 
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(Fig. 1, A) occupied die rit;ht hall ol the iitenis 
with its placenta bein .54 the most expansive. 'Hie tidier 
two foetuses (B, C; were accoinmodafed in the ieu 
half of the uterus, the larger ol die t\vt> ( B) havin:' 
a bigger placenta than that of the other foetus ( 
Sections of the ovaries tif the mother revealed two 
corpora lutea in the left ovary and a single one in the- 
right, indicating that the triplets are triovidar. 'I'he 
differences in si^e and stage of development ol the 
triplets may be due to delayed or deierred tinplatua 
don of the left horn. This would mean that the 

ovulation took place simultaneously in both the ovaries 
and the blastocysts might have arrived later ifUx> die 
left horn of the uterus than in the rigiit. 'I'he (Jther 
interpretation to explain the inequality, in the stag.es 
of development of the foetuses is chat all the tliree 
blastocysts might have arrived simultaneously into the 
respective horns of the uterus but the milieu in die 
left horn did not permit as large a growth as in the 
right horn, probably due to vascidar and nutridonal 
insLilhciency. Mowever, the three Iviefuses do not 
exhibit retarded growth and the sections of the hu- 
tuses are normal when compared with those* <il the 
foetuses from single or twin pregnancies. 'I'liat ilelerreil 
implantation may be the more proliahle cause is 

further strenghthenetl by the fact tliat iti aiiodua- 
pregnant uterus, the right half was larger containing, 
a bigger foetus and the left half had a smaller embryo; 
die ovary of this feiiiak* also showetl corpora lutea. II 
both die blastocysts had implanted simultatieously, 
they would have reaehed the same .i.’,rowdi stage Imt 
as the left blastocyst probably arrived later, the right 
one had developed into a more advanced stage. 'The 
asymmetrical appearance of du* uterus, however, is 
not of common occurreaKg atu! the reason for ilel.iyed 
implantation, if it occurs, is not known. 



Fig. 2. Photograph of the placenta injected with 
Indian ink. Z. Zone o( separation of the two placentae. 

x2 (zrpvr 


'I'iieiv are hofli Ik ttatjsc su.d .uid ivjsestj.if twins in 
the slender lot is and tht n \% nw hc rmaitin ellect .1. 
the pla<.<*nt,d tu».iil.ttnm cS tin- Itutuscs is distinct’*. 

In the triplets rrpoir»d m dus jMpcf. hHfif.c-. A .uuf 
(' arc’ males .uni Itutu*. H e. .» h-nudr .is oiulifiuei! by 
the liisfologT .d doi.uls m( th* f.K t.il r.on.uls. I'lu 

maternal and l*H t.d « ut uiai 1. .ti-. .to •.rp.u.Ui, .uul tli. 
epitiieiioi hoiial {d.ui nt.u ttf dir Inrtusr*. li.ur no 
v.isculai an.ist.inue.ts .is hoinr out bj thr pliofogj.ipti ol 
iIk* plac<‘iu,i inpttrd u ub Ituiian Ink (big. i. Indian 
ink injc'ifed tain du umlulu.d .titriv I'l otir ai thr 

loetus<’S dill rna eni« i flu pl.u. ni.i ot tlu .itlioiniti.;-, 

(oetus .IS seen tn big. 

One ol us tM.S.N,' IS gf.ut it;! i . tic t luuu d 
Scienti/i' .uul Industrt.d KiS‘.Uih ha .m .iv..ubi oi 

I’Vliowship. 

Dept, ol /ooh»g,\. K. M, Ka 1 >.\m:. 

HangaKifc- lhiiv< fsnv. M S. S\\ \NwicuAiui \ 

Bang.alore ShO otH, 

.V<7>n////u7‘ 

1. Hill. W. t . (). t 

tfffj 7 ‘i/.v,/wowV, I’dinbutgh, 

K.iin.isw.uni. I.. .S. .md .'Vn.uid Kiiiuai. ‘I*. 

.•h’A/ 00/, ,SV«n 4 (), ' 
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KFKbXriS OF TOIAL BODY .StiB IjnHAI. 

OOSF OF (;amma ihuadiation on ascorbk 

ACTI) lAAi.FS IN 1 »h;KON 1 JSStlKS 
I in. drop ol ascoi hic' .u id «n titadi.tled tivsues has Ih-cu 
( he subject of scviM a I studies* F li h,’% hern suggcstcil 
that extent of the diop m (he .isyoiinv ;H jd level aftct 
irradiation may he a tne‘suje ol die seveii(v of emci- 
gency situatiofd. It Imv .*1 mi f»ecn ohseived ibal \- 
irradiation of ascot hie at id tn atjueous solutions lesulls 
in a loss ol !• 7 (o ^/nioles ol .istoddc acid aftct 
lt)0() rads”. In biological syslem hovvevei. lipid pet* 
<>\idcs loi Jiicd due to inadiatuni ate hclicveif to inhibit 
die miciaisomal syndicsis of I. ascotbic acid*. Many 
rcptirls arc available coJU’ciuing eliccts ol (o(al Inufy 
irradiation on levels ol ascot bit,-aetd in dilVctctU tissues 
ol mammals* ‘g lo om kiunvicilge iu> such data ate 
available on cOccts of radiation on biuls, I fic present 
.study deals with cBccts of sidulcdud do.se (4(10 rads) 
of gimnia-tnadiation on asctirhic acid levels in (issues 
of pigeon. 

I hirly-live pigeon K/o/umihi /o in itin'i nwdta Sfi ickjand) 
oi both .sexes wcigldng appiosimutcly 270 g were fed 
with a mixtifi’c <d ecpial aJ^tounts of baji a and s<ugluiin 
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and tap water ad libitum. Animals were exposed to total 
body gimnii-irradiatjon with Cobalt-60 (Theratron 
Junior). The radiation factors were T25 MeV and 
dose rate 99 rad/min. The animals were irradiated 
from the dorsal side with sub-lethal dose of 400 rads. 
The method of Roe^ was used for the determination 
of ascorbic acid. Liver, major pectoralis muscle, kidney 
and spleen were removed, dissected free of fat and 
homogenised at 4° C with the required amount of 6% 
TCA and ascorbic acid was determined. 

The results on the changes in the levels of ascorbic 
acid in the different tissues of pigeon following gamma- 
irradiation is shown in Table I. The distribution of 
ascorbic acid in control group was maximum in spleen 
followed by liver, kidney and muscle. The ascorbic 
a.cid was significantly decreased in muscle (P< 0*01) 
and insignificant decrease however, was observed in 
iver, kidney and spleen 24 hr after irradiation. 


X-irradiation. Anderson and Harrison‘S however, 
have noted that only slight destruction of ascorbic acid 
occurred in minced rat muscle exposed to 22,000 
rads in vitro, fn the present study even at sub-lethal 
dose (LD 50/30 of pigeon is 900 :L 50 rads) the ascorbic 
acid levels decreased significantly in muscle and kidney. 
Various explanations are proposed for the reduction 
of ascorbic acid in different tissues after irradiation. 
However, the following category may fit in our finding, 
(i) Possibly cell ascorbic acid might be destroyed by 
the production of oxidizing radicals of water during 
irradiation in the celfit^ (ii) impairment in the synthesis 
of ascorbic acid may occur due to the excess production 
of lipid peroxides after the whole body irradiatioi/* 
and (iii) that the irradiation activates the pituitary 
-adrenal system which may bring down the levels of 
ascorbic acid as shown by Patt etal}-'^ and Waxier 
et af.K 


Table I 

Concentration of free ascorbic acid mg/100 gm fresh weight tissues of control and ganim-irradiated pigeons after 

400 rads 


Post-irradiatioA time 
(hours) 

Liver 

Muscle 

Kidney 

Spleen 

Control 

30-0 4: 1*50 

lO-O dr 0-?0 

o 

is 

33*0 d: 2*90 

1-hour 

28*0 ± 3*00 

8-0 rt 0-80 

18*0 :L 1-70 

31*0 1; 3-00 

24-hours 

25*6 ± 1-30 

6-0 dr 0-30'’ 

15*3 ± I*5() 

29-3 J.: 2*80 

48-hours 

24-3 ± 2*30 

4-3 dr0-20‘^ 

12-3 rb MO' 

27-8 L 2*70 

72-hours 

23*3 ± 2*10“ 

1-3 drO-IO** 

10-3 rb 1-30'* 

26-0 „L 2*30 


The levels of significance a — P< 0*05, c — P< 0*01, r/—P<: 0*01. 


After gamma-irradiation (48 hr) the significant decrease 
Was noted in muscle (P < 0*001) and kidney (P< 0*01), 
On the other hand, after 72 hr of irradiation the ascorbic 
acid levels decreased significantly in muscle .(P< 
0*001), kidney (P< 0*001) and liver (P< 0*05) as 
compared to normal non-irradiated tissues (Table I). 

Ascorbic acid is known to take part in cellular respi¬ 
ration, protein synthesis and other metabolic functions. 
There have been many reports on reduced contents 
of ascorbic acid after irradiation in mammals. Kretz- 
schmar and Ellis^ have noted that the ascorbic acid of 
muscle and plasma are decreased immediately after 
irradiation and show marked decrease in adrenal 
ascorbic acid as well. Oster etal.^ have found that 
mid-lethal whole body X-irradiation (710 r) may 
directly reduce the ascorbic acid content in different 
tissues of rat of the Long-Evans strain. Stripe et ol^ 
have also observed that the synthesis of ascorbic acid 
by rat liver extract was impaired after whole body 


It is concluded from the present study that the sub- 
ethal dose (400 rads) of gamma-irradiation caused 
significant changes in the ascorbic acid level i n the muscle 
and kidney of pigeon. 

The authors wish to thank Dr. (Miss) S. C. Paiidya 
and Mr. R. J. Desai, V. S. Hospital, Ahmedabad~-6, 
for making available Cobalt-60 Unit. The award of 
Junior Research Fellowship from U.G.C. to P.K.G. 
is gratefully acknowledged. 

Department of Zoology, P. K. Oadhia. 

University School of Sciences, V. C. Shah. 
Gujarat University, 

Ahmedabad 380 009, India, 

August 26, 1977. 

1. Long, C. N. H., Fed. Froc., 1947, 6, 461. 

2. Fricke, H., Hart, E. J. and Smith, H. P., /. Chem. 

Fhys., 1938, 6, 229. 



Po/. ^(5, No. 24 1 
Dec. 20, 1977 J 


Letters to the Editor 


859 


3. Oster, H. L., Krctchniar, A. L. and Betbell, F. H., 

Proc. Soc. Exptl. Biol. Med,, 1953, 84, 470. 

4. Waxier, B. C., Panchai z, R. and Thomas, S. F., 
Jbrid., 1952, 79, 183. 

5. Stripe, R., Compoi ti, M. and Capiino, G., B[o- 

chem. J., 1963, 86, 232. 

6. Roe, J. bl.. Methods in Biochemical Analysis^ 

Edited by Glide, D., fnterscience. New York, 
1967, 1, 115. 

7. King, C. G., J. Am. Med. Ass., 1950, 14 2, 563. 

8. Benerjee, S., Proc. Symp. Proteins, C.F.T.R., 

Mysore, India, 1961. 

9. Kretzschmar, C. H. and Ellis, F., Brit. J. Radiol.^ 

1947, 20, 94. 

10. Anderson, R. S. and Harrison, B., J. Gen. 
Physiol., 1943, 27, 69. 

j I. Weise, J., Trans. Farad Soc., 1947, 43, 314. 

12, Patt, H. M., Swift, M. N., Tyree, E. B. and John, 
E. S., Am. J. Physiol., 1947, 150, 480. 


>OME NEW RECORDS OF CRUSTACEA FROM 
KASHMIR 

available literature on the hydrobiology of 
ntlian Waters pertains mostly to the plains; the 
ii^hland waters of Kashmir (over 5000 ft. a.s.l.) 
ave received very little attention. Only a few 
regarding the planktonic forms of lakes 
nd stray ponds have been made and these too 
re, by and large, of a preliminary nature. There 
Jem to be no reports of similar studies on 
)rings, some of which form chief sources of 
stable water and are of great tourist attraction. 

series of studies has been undertaken to 
vestigate the hydrobiology of the various water 
>dies of Kashmir of which the present contribu- 
forms a part. 

13>ii.ring the limnological studies of Beehania 
•jng, 24 km to the North-East of Srinagar, the 
lowing planktcrs were collected ; 

ROriPERA 

1. Trichotria letractis Ehrenberg. 

2. Eiichlanis dilatata Ehrenberg. 

CRUSTACEA 

C '/adocera 

3. Siinocephalus elizahethac King. 

4. Fleuroxiis similis Vaura. 

5. Chydorns sphaerkus O. F. Muller 

6. Alonella exigna Lilljeborg. 

C2opepoda 

7. Macrocyclops alhidns Jurine. 

8. Encyclops speratns Lilljeborg. 

9. Bryocamptus sp. 


Although all the nine species are first reports 
from the springs of Kashmir, the following two 
Cladoceran species and one Copepod species are 
being recorded for the first time from this part of 
the country. 

CRUSTACEA 

Cliulocera 

Family : Daphnidae 

Simocephcdiis elimbethae King. (Fig. 1). 

A thick shell covers the large heavy body. Valves 
are large, somewhat quadrate, with rounded angles. 




Figs. 1-3. Fig. l. Simocephalu.^ Ulizabethae, 
female. Fig. 2, Flenroxus similis, , Fig. 3. 

{a) EucycLops sperat7i.s, caudal ramus, female, 
(h) E. speratns, leg 5th, female. 

Small denticles are present along the postero- 
dorsal margin of the shell, increasing in size 
regularly toward the posterior extremity. A few 
spinules are present in the middle of the ventral 
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margin of Ihe valves. The head and rostrum are 
small and ocellus is elongated. The abdominal 
processes are placed far apart. Postabdomen is 
large, broad, truncate, posterior and emarginate and 
bears eight anal spines, which decrease in size toward 
the anal opening. Length of the adult female is 
2-0 to 2-5 mm. Only a few specimens of this 
species were found in the samples from the spring. 

Family : Chydoridae. 

Fleuroxiis similis Vaura. (Fig. 2) 

The surface of the bivalved shell is faintly 
reticulated and its anterior part is sculptured by 
ten to twelve curved striae. Two small infero- 
posteal denticles are present on the shell. The head 
is comparatively small. Ocellus is smaller than the 
eye and is nearer to it than to the tip of the 
rostrum. The lower edge of the labrum is without 
any ncxtch. Abdominal claws are of moderate size 
having two basal denticles. Marginal denticles are 
12 to 13 in number. The adult female measures 
0-5 to 0*55 mm. in length. This species was fairly 
present in the spring. 

Copepoda 

Family : Cyclopoidae 

Eucyclops speratus Lilljeborg. (Fig. 3 a, h). 

Body is slender. The antenna consists of twelve 
segments, last three segments being very long and 
slender. The swimming legs are stout. Fifth leg 
consists of one distinct broad segment armed with 
an inner spine and two outer setae. Outer marjein 
of the caudal ramus is provided with a longitudinal 
row of minute spinules. The inner terminal seta 
of the ramus is shorter than the ramus itself. 
Second and third setae are very long. Length ot 
the adult female is 1*0 to 1*5 mm. This species 
was very common in the spring. 

Thanks are due to Dr. R. Tilak of Z-S.l- for 
his help in identification. The grant of fellowship 
from Council of Scientific and Industrial Research, 
New Delhi, to the Junior author is greatly- 
acknowledged. 

P.G. Department of Zoology, M. Y. Qadri. 
University of Kashmir, A. R. Yousuf. 

Srinagar 190 006, September 12, 1977. 
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EFFECT OF ‘MORINDIN’ A GLYCOSIDE ON 
THE ISOLATED HEART OF COCKROACH 

Glycosides possess high physiological activity and 
are abundant in nature among various plants. Most 
of the glycosides like digoxin and digitoxin (cardiac 
glycosides) have therapeutic value. Glycosides from 
Nerium oleander'^ are known to possess anticancer 
properties and are used for heart malfunctions. As our 
knowledge on the effect of glycosides on insects, 
particularly on the heart, is fragmentary the present 
study has been undertaken. 

The genus Morinda (Rubiaceae) is economically 
important in that the various parts of the 
plant are used in dyeing textiles and in medicine“\ 
The glycoside “Morindin” (6—Primeveroside of 
Morindone, extraaed and 

purified from the root bark of M. tineteria var. 
tomentosa Hook. f. (Rao and Reddy)The isolated 
cockroach heart technique described by Krijgsman 
et aP and Naidu^ was adopted in the present studies. 
Test solutions were prepared by dissolving ‘Moriadin’ 
in acetone (wt/vol). Nicotine (NIC), atropine (ATR) 
and eserine (ESR) dissolved in distilled water were usee 
along with Morindin to study its site and mode of action. 
A constant dosage of 1 ml/1,000 ml physiologica’ 
saline^ was maintained. Acetone at the dilutioi 
employed was found to be ineffective on the hear. 
Each experiment was repeated at least live times anc 
the average was taken to draw the graph. Each poin, 
in the figure represents the number of beats observed 
per minute. Arrows indicate the points of addition 
of the test solutions. 

Moindin was found to have high stimulative effect 
on the heart beat frequency which was sustained for 
a long rime (Fig. 1). Atropine (a choHnegric 
blocker) has inhibited its action causing a sudden 
decline in the frequency and amplitude. Eserine 
(anticholinesterase) on the other hand brings about a 
sudden increase in the heart beat frequency, (Fig. 1). 
This clearly indicates that acetylcholine is involved in 
the action morindin. 



Tli''lt' IN f'ijrt. 

Fig. 1. Effect of morindin (5 .X atropine 

(3 X 10'^) and eserine (3 X 10'^) on isolated 
cockroach heart, * 


Letters to the Editor 


861 


Vol. 46, No. 24 I 
Deo. 20, 1977 J 

After prolonged treatment with nicotine, the heart 
beat frequency did not increase with Morindin. When 
the order of treatment was reversed the effect of 
nicotine was unaffected (Fig. 2). Hence continuous 



Fig. 2 . Effect of nicotine (NIC, 5 X 10'®) and 
morindin (MGR, 5 X on the isolated cock¬ 

roach heart. 

administration of nicotine lowers the stimulating 
action of the cardiac ganglia and completely paralyses 
in about 3-4 hours (Naidu*”). Prolonged treatment 
by Morindin does not paralyse the cardiac ganglia. 

Authors are thankful to Prof. Shyam Sunder 
Simha, Head, Department of Zoology, for facilities 
and encouragement. 

Dept, of Zoology and A. PURUSHOTHAM RaO. 

Dept, of Chemistry, C. Surender Reddy. 

University College^ 1’. S. RAO. 

Kakatiya University, 

Warangal 506 009 (A.P.), 

January 25, 1977. 
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EFFECTS OF ULTR^SONICATION, STORAGE 
AND FREEZE-THAWING ON THE MYO- 
FIBRTLLAR-ATPasc ACTIVITY OF SKELETAL 
MUSCLES 

The ATPase activity cf the myosin has been corre¬ 
lated with the speed of m iscle shortening^, and this 
has been studied extensively in the muscles of different 
mammals, lower vertebrates and invertebrates. The 
importance of ATPase activity has also been shown 
with respect to the muscle structure and its regulatory 


medianisms^. Very few data arc available on myo¬ 
fibrillar-ATPase activity of skeletal muscles under 
different conditions. The present study has been, 
therefore, intended to obtain some useful information 
in this direction. Both Ca"*"*" and ATPase 

assays have been considered, since Ca++ has a role to 
play in contractibility of muscles whereas Mg++ has 
great physiological significance in various metabolic 
and regulatory processes involved in the muscle 
study. 

In the present study besides the control, experiments 
were carried out under four experimental conditions 
(Table I): (i) fresh myofibrils ultrasonicated''* at 0° C 
for 2 minutes with 15 seconds intervals by sonic irradia¬ 
tion at 20 kc with a Br on will Biosonik Probe delivering 
120 W, (ii) fresh myofibrils were stored at W C and the 
enzyme activity assayed after 70 hours and 120 hours 
intervals, (iii) myofibrils frozen at —20°C for 70 hours 
and 120 hours, thawed to room temperature and kept 
in cold (2-5° C) till the assays were completed, and 
(iv) muscle pieces in toto were frozen at —20° C for 
120 hours and myofibrils were prepared after thawing 
the muscle pieces to room temperature and keeping in 
cold (2-5° C) till the assays were completed. 

These studies were carried out on the Pectoralis 
major muscle of common weaver bird {Ploceiis philips 
plnus). In all, ten animals were sacrificed, the muscle 
of each animal was assayed for all the above four 
experimental conditions and also one set for control 
(normal)'r ATPase activity was measured within 
12 hours. The myofibrils were obtained basically 
according to the method of Perry and Grey^. ATPase 
assays were carried out at pH 7*5 and 37° C. In 
the Ca++-ATPase assay incubation medium, 40 mM 
Tris-HCl, 40 mM KCl, 10 mM Ca.Ct,, 0-2 ml of myo¬ 
fibrils and 3 mM of ATP were used, whereas in Mg++- 
ATPase assay the concentration of CaClo was 0*2 mM 
and in addition to this 3 mM of MgSO^ solution was 
used, the rest of the reactants were the same in the both 
the assays. The final volume of the reactants in both 
assays (Ca'i”*" and Mg’-activated) was 1*5 ml. The 
reaction was started with the addition of ATP and was 
stopped by the addition of 1-51111 of 10% trichloro¬ 
acetic acid. TJie amount of Pi liberated and protein 
content present were measured by the methods of 
Rcckstein andHeiron*'' and Gornall et al^ respectively. 
All the values of specific- ATPase activity were expressed 
as fi moles of Pi liberated/mg protein/min. 

It is evident from Table I that following ultrasoni- 
cation, the increase in activity cf and 

ATPase assays is about 68% and 62% respectively. 
The increase in the activity of myofibrils after ultrasoni- 
cation can be explained on the basis thr.t sonic radiation 
is used to bieak the cell membranes and to release the 
cell contents ; thus fragmentation may take, place 
due to which the enzyme activity increases. 


I 
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Table I 


Effects of liftrasonication, storage and freeze-thawing on the myofibrillar-ATPase activity' of skeletal muscles 
ATP ase-activity expressed as fi moles of Pi liberated! mg protein j min. 




Specific-ATPase activity 




Ca++-ATPase 

P* 

Mg++-ATPase 

P* 


Control 

Ultrasonication 

0-302 ±0*003 

0-508 ±0*002 

< 0*001 

0-380 ± 0-023 

0-615 ±0-004 

< 0-001 


Storage (8°C) : 
for 70 hours 

0* 185 ±0-006 

< 0-001 

0-227 ± 0-006 

< 0-001 


for 120 hours 

0*166 ±0*005 

< 0*001 

0-213 ± 0-004 

< 0-001 


Storage (—20°C) : 
for 70 hours 

0* 168 ±0*007 

< O-OOI 

0-226 ± 0-014 

< 0-001 


for 120 hours 

0-156 ±0-005 

< 0-001 

0-205 ± 0-011 

< 0-001 


From frozen muscle 
(~ 20° C) and stored 
for 120 hours 

0-258 ±0-005 

< 0-001 

0-298 ±0-006 

< 0-001 



Valiies expressed as : means ± S.E. (standard error). 

♦Probability of significant difference in experimental values with respect to the controls. 


Table I further shows that the values of Ca"*"^ and 
Mg+'^-ATPase assays during storage (8® C) and freezing 
(—20° C) of myofibrils decrease by 39 to 49%. How¬ 
ever a minimum decrease in activity upto 15-20% 
was observed in myofibrils prepared from frozen muscle 
after storing for 120 hours (Table T). By'^and large 
an overall effect of various treatments was almost 
similar in both the Ca+‘'' and Mg+'^'-activated ATPases. 
The decrease in the enzyme activities during storage 
(at 8° C and —20°C) can be explained on the basis 
of denaturation and also increased association from 
intermolecular hydrogen bonding and Van-der Waal 
forces. Formation of polymeric units of enzymes at 
low temperature could lead to decrease in specific 
activity®. 

On the basis of the results, it is clearly indicated 
(Table I) that the ATPase assay of skeletal muscle 
in fresh myofibrils, within 12 hours, appears ideal 
under normal circumstances when all facilities are 
available to carry out the assay. However, as revealed 
by the present studies, when the immediate facilities 
for either the preparation of myofibrils or the ATPase 
assay are not readily available, in cases where the work 
with rare animals is involved in any remote part of 
the world, the ATPase assay can be carried out in myo¬ 
fibrils prepared from frozen muscle, after storing for 
-120 hours at — 20° C without much loss of enzyme 
activity. 

The fact that when the muscle is frozen at — 20° C 
for a period upto 120 hours, yet it shows only a 15-20% 
decrease in ATPase activity, farther confirms the vali¬ 
dity of the procedure of histochemically demonstrable 


Ca"*"^ activated ATPase in muscle sections after freezing 
the muscle and storing at —20° C for a few days in a 
Cryostat^. These studies thus reveal the pattern of 
differential effects of various treatments on myofibrillar- 
ATPase in pure isolated preparation of myofibrils. 

This work was supported by a research grant to the 
senior author from the University Grants Commission, 
New Delhi. 

Muscle Physiology and C. L, Talesara. 

Histochemistry Unit, Vasdev Narang. 

Department of Zoology, 

University of Delhi, 

Delhi no 007, 

September 12, 1977. 
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nitrogen fixation under rice field 

CONDITIONS 

Xhe maintenance of the fertility of rice field soils for 
many years, without the application of fertilizers, is 
largely due to the microbial fixation of atmospheric 
nitrogen^"^. Among the diversified groups of micro¬ 
organisms recognised as nitrogen fixers under rice 
field conditions, Azotobacter, B eijerinckia, dost rid turn 
and blue green algae are important*. Soils of low-land 
rice fields offer a unique ecological situation with both 
aerobic and micro-aerophilic conditions-^. Recently a 
noteworthy phenomenon has been reported by the 
workers at the International Rice Research Institute 
in the Philippines,. According to them rhizospherc 
microorganisms of rice plant play a very significant 
role in nitrogen fixation^’*'*. The observations of 
Dommergues etal?^ through studies under tropical 
conditions, also confirmed this finding. The present 
communication examines the nitrogen fixing activity 
of rice crop under water-logged soils in Tamil Nadu. 

A field experiment was conducted at the wetlands 
of Tamil Nadu Agricultural University, Coimbatore, 
with the rice varieties IR-20 and Bhavani raised with the 
recommended dose of fertilizers (60 N, 30 P and 30 K 
kg ha). At different stages of the crop, the rhizo- 
sphere, rhizoplane and non-rhizosphere soil samples 
were collected and placed in 500 ml Ehrlennieyer 
flasks fitted with rubber needle puncture stoppers. 
Field water samples from different locations of the 
wetlands were also collected and taken in 20 ml rubber 
stoppered vials. Air in the vessels was replaced by a 
mixture of nitrogen and oxygen (4:1) and pure ace¬ 
tylene was injected with a H^imilton gas tight syringe 
to obtain ca, 0 -05 atm. The vessels containing the 
rice roots were maintained at an acetylene concentra¬ 
tion of 0*3 atm as rice roots exhibit higher nitrogenasc 
activity only at that partial pressure of acetylene®. 


To study the contribution of tlic (fiiotosynlhelic 
organisms tovvaids nitiogcn fixidion, t>ne set of samples 
was incubated under day light (va, 30,000 lux)fin- 6 his. 

The nitrogen fixation was studial by using Uic 
acetylene reduction tcclmiqiich A Perkin i-hnei 
Model F-33 G is Chronuitograph fitted with a ilaiue 
ionization detector, Porapak-N column (HO 100 mesh) 
and a Perkin Elmer Model 5(> recorder served the pui- 
posc of assaying nitrogenase. All samples weic inctf- 
bated at 28*^ C l I l<'r 24 hrs. 

The data (rablc I) reveal that under rice field eendi- 
tions nitrogen fixalitm takes idace under dry as well 
as wet conditions. 'Mie litlei-, liowcvci*, lesojded 
greater nitrogenasc activity, because luuler Ihu'tletl 
conditio-ns. many t>f the hctciotiophs become nune 
active than they arc in the dry soil. Llie data fuithe* 
reveal that under illuminated exmditions tfiorc was 
more N-fixation than uikIlm- darknes.s, indicating tlie 
role of photosynthetic nitrogen fixing micixu>rgcinisms®’“. 
They warrant immediate attcnlioji for better ex[>loita- 
tion. 

Taiu.h T 

Nitvofteii fixation under rive field eonditions 


Samples 


Incubation under 

O'rkncss Illumi- 
nal ion 


Rice field water* 

Rice field soil (air di icd)f 
Rice field soil (watci -loggcil)’^' 


10*60 17'05 

12*52 I.S‘7<> 

205-()0 320*00 


* nni of CjjH^ formcd/IOO ml of watei724fir. 
t nni of CoWj formed/kg of soil/24 hr on dry weight 
basis. 

(Mean of ten samples cidiccled at random) 


Table II 

Nitrogen fixation* under wetland conditions in two rice varieties, fR 20 and Bhavani 
(Incubated under darkness) 


Nitrogen fixation 


Stage of the Rhizospherc soi I Non-rh izosplicrc soi I R!! nc 

crop -^--- .. . 



Bhavani 

IR-20 

Bhavani 

TR 20 

Bhav:‘ni 

IR 20 

Seedling 

42-00 

19-00 

12-00 

7-00 

22- 80 

14-{)0 

Tillering 

23*60 

21-00 

14-00 

5-00 

46-50 

16*80 

Boot-leaf 

65-00 

54-00 

22-00 

14-00 

102- 00 

67-80 

Flowering 

95-00 

64-00 

18-00 

8-00 

86- 50 

71*00 


(Data, represent average of three estimations.) 

* nm of CoH^ fojmed/lOO g of soil or per g of root/24 hr. 
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Table III 

Nitrogen fixation"^ under wetland conditions in two rice varieties, IR-~20 and Bhavani 
(Incubated under IHumin?,tion) 


Stage of the 
crop 



Kitiogen fixation 



Rhizosphere soil 

Non-rhizosp{ ere soii 

Rhizoplane , 

Bhavani 

IR-20 

Bhavani 

IR-20 

Bhavani 

iR~2a 

Seedling 

84*00 

24*00 

18-60 

11-00 

48*00 

40-00 

Tillering 

46-00 

52-00 

22-60 

16-00 

53-00 

65-00 

Boot-leaf 

136*00 

76*00 

38*60 

18-00 

72-00 

190*00' 

Flowering 

164*00 

96-00 

36-00 

14-00 

220-00 

180*00' 


(Data represent average of three estimations.) 

* nm of CoH^ formed/iOO g of soil or per g of root/24 hr. 


The two rice varieties, IR-20 and Bhavani recorded 
distinct differences in their nitrogen fixing capacity 
not only in respect of the rhizosphere but also of rhizo- 
plane regions. In general, Bhavani registered greater 
N fixation activity than IR-20. At boot-leaf and 
flowering stages, both the vaiieties recorded greater 
activity than at any other stage. This observation 
adds additional evidence to our earlier finding that 
at boot-leaf and flowering stages of rice crop, the 
Azotobacter population was maximum in the rhizo- 
sphere^®. In both the varieties the rhizoplane and 
rhizosphere samples exhibited greater nitrogenase 
activity than the soil farther apart. This amply illus¬ 
trates that rhizosphere and rhizoplane of rice crop 
are much more important in nitrogen fixation than 
they are presumed to be. Yet another important 
finding of the study is that when the samples were 
incubated under light, better nitrogen fixation was 
stimulated. This could beji le to (i) the contribution 
by photosynthetic N-fixers, (ii) through greater CO 2 
fixation mere of carbohydrates might have been made 
available to the organisms at the root zone, (iii) the 
possible diffusion of nitrogen into the rhizosphere 
region. The qualitative and quantitative changes 
in the microflora accompanying different growth phases 
of the crop need to be assessed with diffeient rice 
varieties. 

Microbiology Laboratory, D. Purushothaman. 
Tam i 1 Nadii Agr icult ura 1 N, Dhanapal . 

University, O. Rangaswami. 

Coimbatore 641 003, 

September 6, 1977. 
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A NEW PENTATOMID HO$T FOR A 
PTEROMALID EGG PARASITE AND THE 
NATURE OF INTERSPECIFIC COMPETITION 
WITH OTHER HYMENOPTEROUS EGG 
PARASITES 

Reports on the incidence of pteromalid parasites 01 
the eggs of pentaromids are meagre, the only know 
parasites being Pachyneuron pentatofnivora Man: 
Acroclisoldes indicus Ferr., A. major Gir. ThougJ 
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species o£ Fachyneuron are usually larval and pupal 
parasites of aphids, coccids, coccinellids, syrphids, 
chaemaemyids and anthomyids, Mani^ reported 
■p. pentatomivora parasitising the eggs of Eurostylis 
pmictigera West. Bahan- recorded Acroclisoides major 
^ parasite of Tec'ocoris liiieola Fabr., and later 
A, indicus was described by Ferriere-^ from the eggs of 
an unidentified pentatomid occurring on the leaves of 
Tec:ona grandis L. Eulophid parasites, particularly of 
Tetrasrichinae, are also known to parasitize pentatomid 
eggs, since Tetrastichus gardeneri Ferr., an egg para¬ 
site of an unidentified pentatomid from teak leaves^ 
and Teira:tichus sp., attacking the eggs of Placosternum 
dama Fabr.^, are on record. Ramamurthy^ reported 
for the first time an eulophid Anastatus colemani Craw., 
and a scelionid Asolcus sp., parasitising the eggs of 
P. dama. The present observations report for the first 
time the incidence of Acroclisoides indicus parasitiz¬ 
ing the eggs of P. dama, and an attempt has been 
made to saidy the interspecific competition between 
Anastanus cohmani^ Acroclisoides indicus, Asolcus sp. 
and Tetrastichus sp. for the host P. dama. 

' Eggs of P. dama laid in clusters on the prop roots of 
Ficus bcngalensis L., were collected during the months 
January to May 1976 and 1977 as the reproductive 
potential of P. dama is restricted to these months, and 
the emerged parasites were assessed for the effect of 
parasitism individually. 

The incidence of Anastatus colemani, Acroclisoides 
indicus, and Asolcus sp., is shown in Fig. 1. The effi¬ 
ciency of parasitism by A. colernayii is high with 
47*76% in 1976 and 6T69% in 1977 as compared to 
A. indicus with 4*12% and 11*88% and Asolcus sp. 
with 8*99% and 0%. Population of Anastatus cole¬ 
mani was observed to be high during March (1976) 
and February, (1977) and the number decreases there¬ 
after. On the other hand, the maximum incidence of 
Acroclisoides indicus was noticed in January (1976) 
and February (1977), while that of Asolcus sp., was 
observed to be high in February (1976). Parasitic 
effect of Tetrastichus sp., was comparatively low with 
the data ranging at 1*53% and 2*62% for the said 
period of investigation. 

The efficiency of parasitism by Anastatus colemani 
appears more marked than that of Asolcus sp., indi¬ 
cating its important role as an egg parasite. The 
importance of Anastatus colemani as a promising 
egg parasite has also been emphasised by Mehra^ 
who suggested it, as a biological control agent of 
Tessatatoma javanica Thu. The absence of competi¬ 
tion by Asolcus sp., during 1977 naturally resulted In 
higher incidence of Acroclisoides indicus (1T88% as 


compared to 4*12% during 1976) ^ suggesting strongly 
the host finding ability of A. indicus. This result of 
competition betw'een these two species, to reach the 
same limited resource decided by. the relative capacity 
of the two species to utilize the resource^ is also visua¬ 
lised in the present study. 



Fig. 1. The incidence of Anastatus colemani, 
Acroclisoides indicus, and Asolcus sp., parasitising 
the eggs of Placosternum dama for 1976 and 1977. 
(The incidence of Tetrastichus sp. is not shown in 
figure due to very low population for both the years.) 

Our thanks are due to Dr. Zdenek Boucek, Com¬ 
monwealth Institute of Entomology, British Museum 
of Natural History, London, for identifying the 
parasites. 

Entomology Research G. Thirumalai. 

T. N. Ananthakrishnan! 

Loyola College, 

Madras 600 034, 

October 26, 1977. 


1. Mani, M. S., Catalogue of Indian Insects, Part 

3, Chakidoidea, Government of India Publi¬ 
cation, Delhi, 1935. 

2. Gahan, Philli. /. Set., 1920, 17, 345. 

3. Ferriere, C H., Bull. Ent. Research, 1931, 

22, 379. 

4. Ramamurthy, B. N., /. Bombay Nat. Hist. Soc, 

1967, 63, 766. 

5. Ananthakrishnan, T. N. and Viswanathan, T. R. 

General Animal Ecology, Macmillan' India] 
1976. 

6. Mehra, B. P. Indian J. EntomoL, 1966, 8 (11), 


866 


Letters to the Editor 


Currm 

5cfenct 


A NOTE ON THE FLORAL ANATOMY OF 
PRO NAY A ELEGANS HUEGL. 
(PITTOSPORACEAE) 


and is devoid of vascular supply (Figs. 1, 10). The 
vascular bundles in the floral parts are accompanied 
by resin canals. 


The floral anatomy of Pittosporaceae is little known. 
Saunders^ studied the floral anatomy of three taxa 
with a view to support her theory of carpel polymor¬ 
phism. Subsequently Schaeppi^ described the gynoe- 
cial vasculature in' Pittosporum tobira. Recently 
Narayana and . Radhakrishnaiah^ have studied the 
floral anatomy of Bursaria spmosa. The present 
account deals with the floral anatomy of Pronaya 
elegans Huegl. 

The flower is pedicellate, tetracyclic, hypogynous 
and pentamerous except the gynoecium (Fig. 1). The 
perianth is free and shows quincuncial aestivation 
(Figs. 4-6, 10, 12, 13). The androecium consists of 
five free stamens (Figs. 10, 12). The bicarpellary 
syncarpous ovary is bilocular throughout (Figs. 11, 

12) . The style is solid (Fig. 13) and the stigma is 
bilobed. 

The pedicel shows a ring of four vascular bundles 
of unequal size (Fig. 2) and their number increases 
to ten in the thalamus (Fig. 3). The sepals are three- 
traced, the sepal median traces and common sepal 
lateral traces arising in two close alternating whorls 
(Fig. 4). The latter undergo radial division and 
demarcate the lateral traces of adjacent sepals (Fig. 5). 
i * After the divergence of the sepal traces, the main 
stele shows ten prominent bundles (Fig. 6). The 
alterni-sepalous bundles function as petal traces and 
the • anti-sepalous ones as staminal traces (Figs. 6-9). 
The traces supplying the perianth parts divide to form 
smaller bundles in the respective organs (Figs. 12, 

13) . Before functioning as petal and staminal traces 
they give off branches towards inside (Fig. 6), which 
converge to form a ring of vascular tissue (Fig. 7). 

' From this ring of vascular tissue a pair of dorsal 
carpellary traces, two pairs of median lateral bundles 
and two pairs of ventral bundles are formed (Figs. S, 
9). The carpels are thus five-traced. The median 
lateral bundles, as they emerge out, divide repeatedly 
to form the supply to the wall of the ovary (Figs. 10, 
11). Besides giving rise to the opular traces, the 
ventral bundles give off branches into the wall of the 
. ovary (Fig. 12). The ventral bundles show homocar-’ 
pellary pairing throughout and lie opposite the loculi 
. ' (Figs’. 11; 12). Judging from the position of ventral 
bundles, the placentation can be interpreted as axile 
(Puri-). The style is filled with transmitting tissue and 
vascularised by the ventral bundles and divided dorsal 
' bundles- (Fig. 13). 

The disc-like basal peripheral portion of the ovary 
shows deep staining cells with vacuolated cytoplasm 



Figs. 1-13. Fig. 1. Diagrammatic longitudinal s( 
tion showing the course of vasculature tx> differe 
floral parts. Fiys. 2-13. Serial transverse seaions 
flower buds showing the origin and distribution 
traces to different floral parts. (CSI, Common sep 
lateral; D, Disc; Db, Dorsal bundle; Dct, Don 
carpellary trace. Ml, Median lateral bundle; Pt, Pei 
trace; ST, Sepal trace. St, Staminal trace; V, Venti 
bundle; Wb, Wall bundle.) 

We are thankful to Dr. J. S. Beard for the mater 
and Prof. Swami for facilities. 

Department of Botany, M. RADHAKRISHNAIAE 

Kakatiya University, L. L. Narayana. 

Warangal 506 009 (A.P.), India. 

September 26, 1977. 
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ANTICKNICi rV ANO CROSS KliACTlVlTV IN 
El'IOERMOPU YTON ELOCCOSUM 

iMMliNiiV iii ilcrmatophyloses has been a debated 
sabjcctd, ah hough circulatiug antibodies to dermato- 
jdiytes ill humans and experimental animals have been 
.icmonstr.ued c-arlier-. Water sv)kiblc and neutral poly- 
MCehaiides from species ot 'rricbophyio}! and Micro- 
purinn liave been shovvti to be antigenic in rabbits-h 
luUn tna(i(5n on the atitigenic potentialities of 
iipii/t n/n>f4)yfo){ jl<)Liu.s/afj on the other hand is 
ateasue and poorly understood. The present study 
H’jvorts (he antie.enic structure of several clinical iso* 
..ues (;! /;. aiul the cross-reactivity among 

dieiuselves and between dermatophytes. 

The antigen l^)r immuni^.ing rabbits was prepared 
tiom a l*i)'day stdd shake culture of the fungus grown 
at d) t; in Sabouraud’s gluco.se broth. Vacuum dried 
myi.<-!ial powder suspended in saline (100 mg/ml) was 
autoc.dved at IS lb lor 20 minutes. The suspension 
was then htuno.L'eniiied and mixed with an equal 
volume of conudete breund's adjuvant. Soluble anti- 
y.ens tor in thru tests were prepared by grinding myce¬ 
lial powiler with glass powder followed by extraction 
with bv)r,de-saline hufler (pH 7*2). The antigen 
exit a i ctjiuaineil 6 mg protcin/ml. 

I'ath of four rabbits (weighing 1*5 to 2*0 kg) in 
.1 gfoup was injected witli 0*2 ml of antigen-adjuvant 
mixture (O-ft mg protein) subcutaneously on days 1 
and S. 'rhe d\)se was doubled and trebled on 15th and 
2.hid days, respectively, Otie booster dose of soluble 
ftj antigen {1*2 mg protein in 0*2 ml) was injected 
tiHoug,h the ear vein on the 29th day. During the 
’j entita’ iniinuni/ation each rabbit received antigen equal 
j|, to 'o i jng, protein, 'Hie blood was collected through 
ill the e.u vein, one week after the last injection and the 
seimn was separated. 

'Hu* antibodies in the serum were detected by ring 
Uiuahiative juecipitin) test, haemagglutination and 
tomplenu'iudixation tests, anal by gel diffusion and 
imnuinoclectjAjpluuetic methods as dccscribed by Camp¬ 
bell c/ 'I’he banding pattern of antigen-antibody 

' iiitcKutton in gel tliffusitin plates and recording the 
results ,ire aCi.ortling to the method of Kalyanasundahim 
e/ 

f.i 'Hu- serum from the rabbits immunized with E. floC’ 
’'"j cn^uni showed the presence of antibodies. The titre 
* values by ring test, haemagglutination and complement- 
' r.x,uion tests were’ 1:80, 1:256 and 1:32, respectively. 
I * The titre values remained unchanged after second and 
third booster doses of antigen. Gel diffusion and 
Immunvieleclriipliioretic tests revealed the presence of 
three di.stlrut antigenic components (numbered 1 to o') 

I in jhneosum. The soluble antigen used in in vitro 


resting for the presence of antibodies, contained glyco¬ 
protein comprising of 6% protein and 35-40% 
polysaccharides. 

The results revealed that all dermatophytes tested 
with the exception of Trichophyton violaceum HM 354, 
have cross-reacted with antiserum raised against 
E. floccosum HM 308^ (Table I). The study further 

Table I 


Antigenic dissimilarities among isolates of Epidernio- 
phyton floccosum and between E. floccosuni and other 
dermatophytes 


Antigen isolated from 

Species Isolates 

Antiserum 

against 

Precipi¬ 
tin bands 
observed 

£. floccosum 

HM 308 
HMllOfl, 269 

E. floccosum 
HM 308 ^2 

1, 2, 3 

do. 


do. 

1 , 2. 3 

-do. . 

HM14, 2)9 

do. 

1 , 3 

do. 

HM 145, 167, 

do. 

2, 3 


358 



do. 

HM 78, 264, 
289, 290 a, 
314 

do. 

3 

Trichophyton 

mentagro- 

pliytes 

HM 115 

do. 

3 

T. rubrum 

HM 123 

do. 

3 

T. violaceum 

HM 354 

do. 

0 

Microsporum 

gypseum^ 


do. 

3 

M. canis 

HM 382 

do. 

3 


* A strain obtained from London School of Hygiene 
;.nd Tropica] Medicine, London. 


points out the commonness of one antigenic component 
(band 3) for all the fungi. Two isolates of E. floccosum 
(HM ll6a and HM 269) are in complete homology 
with HM 308^, serologically, whereas the homology in 
five other cases has been only partial being represented 
by two of the three antigenic components only. In five 
other isolates of E. floccosum the cross-reactivity is 
indicated by only one antigen (band 3) which is also 
present in species of Trichophyton and Microsporum. 
Thus the cross-reactivity varied greatly among isolates 
of E. floccosuni. T. mentagrophytes, T. rubrum, M. 
gypseum and M. canis possessed only one antigen 
common with E. floccosuni. These isolates were cultured 
from clinical lesions of types tinea cruris, t. dreinata, 
t. corporis and onychomycoses. But no correlation 
was observed between rhe antigenic ^ composition of 
dermatophytes and clinical lesions they produced. The 
;antigenic differences among Isolates of a single species 
- must be borne in mind while preparing test vaccines. 
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BERIESIELLA (FAM. PLEOSPOR.ACEAE) A NEW 
MYCOPARASITE FROM INDIA 
During the mycological colleaion tour of Goa in 
1971, an unusual fungus was observed, in the form 
of whitish lesions overgrowing the stromata (disoo- 
thecia) of another fungus, viz., Rhyiodhysteron 
{—Tryblidiella) whi.h on microscopic examination 
was identified as a species of Berlesiella Sacc. (Fam. 
Pleosporaceae), an ascoraycete which was found to be 
hitherto undesiribed from India^. The taxonomy of 
this fungus is in dispute. Chenantais^, in his classic 
paper, discussed this aspect of speciarion in this genus 
at' length and accepted only two valid species, i.e., 
B. setosa Wint. and B. nigerrima (Blox.) Sarc. 

The writers’ collection was, therefore, studied in 
detail, which on comparison with the two known 
species of Berlesiella, w'as found to differ significantly 
in morphology and dimensions of various fruiting 
structures {vide Table I) and as such described here 
as new to science. 


Berlesiella cas:l:-rockii sp. nov. (Fig. 1, A-E) 
Pseudothecia pulvinata, hemispherica vel oblonga, 
carbonacea, discreta, solitaria, ostiolata, magnit. 

68-104 X 108-144 gm; asci octosporae clavatae., 
bitunicati, magnit. 44—52 X 6—10 fim; ascospora 
fusoidia vel oblonga muriformia, vnlivacea, magnit. 

12-16 X 4-8 jim. 



50;tm 


Fig. 1. (A-E) : Berlesiella casPLe-rockii sp. nov. 

A, Habit. B, V.S. of Rhytidhysteron showing rela¬ 
tion of mycoparasite; C. Pseudothecium of Berlesiella 
in section; D, Ascus; E,^ Ascospores. 

Pseudotheaa pulvinate, hemispherical to oblong, 
carbonaceous, discrete; solitary, more or less beak-like 
structures with an ostiole, measure 60-104 X 108-144 
gm; asci octosporous, clavate, bitunicate, measure 
44-52 X 6-^40 gm. ascospores fusoid to oblong, 
muriform, greenish, measure 12-16 X 4-8 gm. 
Matrix: Mycoparasite on the discothccia of Rhytid* 
histeron rufula Spreng, growing on stems of Eleagnfds 
conferta Roxb. (Fam. Eleagnaceae) Legit. V. G. Rao 
at Castle Rock, 1971, No. AMH 2074 (Holotype). 

Grateful thanks are due to Prof. M. N. Kamat for 
his keen interest and encouragement, to the Direaor, 
M.A.C.S. Research Institute, Poona 4, for facilities 


Species 

S. nigerrima (Biox.) 

Sacc. (type spp.) 
B. setosa Wint. 

B. castle-rockii 
(under study) 


Table I 

Comparison between species o/Berlesiell'^, 


Stroma Asci Ascospores 

Upto 1 mm across 80 x 12ftm 12-17 x 5-6pm 

120x 15gm 24-26 X 8-10 gm 

108-144 X 44 - 52 X 12-16 x 4-8 jum 

68-104 mp 6-10 pm 
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'SOM! I\ SPATUl.S iW SA.MIHOSOMA 

I iOl.AC 'Ei^St S< MOTT. 

iS‘: paper Rrtiky .rul Haiia'.lur*' have 

Irh aiul rit'hr'handeducss with regard to the 
‘-5 path*- eirh* 1 rhr h-tt tu rlidu aiul also 
rhf jf Uripirocy in four genera of Araceac. 
• .%iv.\ ui \ iv:fh(i\nntu was also 

•A jr|Hund Itt tfiis note U(> report ohservacions 
‘rAOSM f in whuh the spathes show contortion in a 
'• I'ait. {uoiluced in the axil of the foliage 


in the Botanic Garden, Kakariya LI ia i s'orsif y. Warati- 
gal, have been diagrammatical ly r<-presen(et| 

I*ig. 2 (A to D). In a given spatliK the llesh> spike 




a. I, ilnuiigraph showitig right and left handed 
^>o\of/ta violdCiUfH. Mote the Contor- 
-.pathes as in licaced by the black paper strip 

j A * , 

; Int: I fight- and left-handed spadices of 

f//w have been shown. The various spadix 
i ^ il'^n;ations observed during the last four years 


Fig. 2 (A to D). Diagrammatic rcpresctitatioa ol 
spadices and their relative posirioiA with the invo¬ 
lucres in the leaf axil. 

is subtented by a white to violet spatlu* width lontorfs 
either to the left or to the right. Ciiener.dly one pair 
or spadices is produced in the axil \j 1 the sucti'ssive 
leaves. In a pair the contortion of the spathes vari<'s 
ami four well deliued coinbiiuu i< ms have been 
{)bservctL There are two involucres ( aftd 1.,) pro 

duevd in the axil of the leaf (LF). 'Flu* one otj the 
left (I, ) b linear and holds a spa»lix (S..), whercstsf 
the other (i.j) is keelcsl ami fiirrowc-d. Tht' se <)iul 
spadix (S| ; arises in the furiovvcd inv(dii( t'e utt to 

the left and (lowers earlier than 8 ^. Si me the spadices 
are psroduced in pairs, there arc* twtv pure toinldna 
cion (Right-Right or R-R) atti,l (belt Left <n' 

L-L) and the remaining two may he callcal mixeal 
evombination, viz., (R-L) and (L—K ) . It is interest¬ 
ing to note that the four sp;u!ices pairs are 
mirror images and hence bioisc)mc‘r.s. (‘orreluted with 
this bioisomery is the mathematical isonuny /.c.. the 
left- and right-handed bioisomers occur in equal ratio 
(Reddy and Bahadur''). It is strann.f to tmto diaf the 
pure combinations were much more* frcxpietu chati the 
mixed ones. Although the numerical d.ua art* meag.ro, 
it would be Interesting to investigatx^ rltis p»henomeu(ui. 
Occasionally Sj was replaced by a foliage leaf but the 
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ajntortion was found to be once again identical form¬ 
ing mirror image pattern. The mirror image pattern 
thus tlescribed in Xa}ithoso^?ja is comparable to the one 
described in various Araccae by Reddy, and Bahadur^ 
and even with the cyathia of Euphorbia milii, where 
there arc only, two bracts which contort in clockwise 
or counter-clockwise pattern and form various cluster¬ 
ing patterns (Bahadur and Reddy-). 

Wliether the bioisomerisin of spathes in Xaruho- 
sof?ia is genetical or chemically controlled is presently 
iK)t known. The hyx^othesis chat biological handedness 
variously termed bioisomerism or isomerism (Bahadur 
and Venkateshwarhe^) is due tO' stereoisomerism of 
hormone molecule appears to be attractive as suggested 
by Bahadur and Reddy-. Alternately, Bahadur and 
Venkateshwarlu’* have also suggested that optically 
active, i.t\, Icvo and dextro compounds determine 
handedness in biological objects. The molecular 
chirality is thus expressed in biological chirality. 
Onslow observed that, ’'The plant form is an expresion 
of its chemical constitution”' (Arber^). Recently, 
how'cver, Kasinov'^ has shown that the left and right 
handedness in fronds of Lemna gihba (Leninaccae) is 
inherited, although the fronds transmit asymmetry, by 
vegetative reproduction only. 

Our grateful thanks to Prof. U. B. S. Swami for 
encouragement.., 
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BACTERIAL LEAF SPOT OF BANYAN—A NEW 
DISEASE IN INDIA 

A SEVERE leaf spot disease was observed on trees of 
‘Banyan’ (Ficus bengalehsis L.) during winter of 1973 
in Aurangabad. In nature, the disease was manifested 
as foliar spotting and necrosis. The small spots, later 
coalesced to form irregular patches, some remaining 
isolated and dark in colour. Each spot had a greyish 
centre surrounded by dark coloured border. As the 
disease advanced the affected leaves dropped down. 
Young leaves were more diseased than the old ones, 

In repeated isolations, a yellow pigmented bacterium, 
growing as circular, flat, smooth, glistening and buty- 
rous colonies with entire margins on NA, was obtained. 

The phytopathogenic organism was gram-negative, 
rod-shaped, 0-5—1*2 X 0*2 ^ in size, single, capsula- 
ted, non-sporing and non-acid fast. The biochemical 
and physiological characteristics of the bacterium 
were, strictly aerobic, gellatin liquified; starch not 
hydrolysed; ammonia, hydrogen sulpuide and catalase 
produced but nor indole; nitrate reduced; Voges-Pros- 
kauer and methyl red tests positive; milk peptonized 
without coagulation; litmus reduced; acid produced 
without gas from glucose, lactose a* sucrose; ammo 
acids not decarboxylated. 

The cultural, morphological and physiological pro¬ 
perties of the phytopathogenic organism indicated that 
the bacterium belongs to the genus Xarthomonas. 

The xanthomonad was found to be specific to 
F. bengalensis as it failed to infect other 6 hosts when 
tested. The incitant of the leaf spot of ‘Banyan’ is, 
therefore, identified as a new species and the binomial 
Xanthomonas ficae sp. nov. is proposed. 

Plant Bacteriology Laboratory, P. B. PaPDIWAL. 
Department of Botany, K. B. Deshpande. 

Marathwada University, 

Aurangabad 431 004, 

September 8, 1977. 
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